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ABSTRACT 
The study investigated whether self-regulated learning (SRL) strategies can be used 
successfully by Grade 3 mildly gifted learners (MGLs), in order to master an enriched 
advanced level mathematics curriculum. In accordance with internationally and 
nationally accepted principles, learners of diverse abilities should be given equal 
opportunities to achieve their full learning potential. The stark reality is that rigid 
application of the national curriculum currently used in South African primary schools, 
limits this ideal. MGLs possess skills that enable them to study at an increased level, 
a quicker pace and with an advanced degree of independence. The study employed 
the true experimental research. Sixty-four learners participated in the Mathematics 
Enrichment Programme. Purposive sampling was used to identify and select these 
learners. Subsequent to SRL pre-tests, simple random sampling was used to 
determine the experimental and control groups. The experimental group used 
problem-solving and 21st Century technology to develop SRL strategies.  Direct 
teaching strategies were used for the control group. Learners were administered pre-
tests, diagnostic problem-solving assessments, and post-tests relating to problem-
solving and SRL. Chi-square tests and inferential t-tests were employed to draw 
comparisons within and between the groups regarding SRL and problem-solving 
scores. Univariate ANCOVAs were conducted to determine the post-test differences.  
Furthermore, Cronbach alpha was used to measure reliability of summated scores 
relating to SRL and problem-solving. The empirical results suggest that MGLs in 
Grade 3 are indeed capable of self-regulating their learning.  This enhanced learners’ 
self-determination, self-confidence, self-motivation, self-independence, and self-
empowerment in relation to their tasks. The empirical results suggest a significant 
constructive addition to the present standard curriculum for MGLs in the mainstream 
of education. The self-regulatory model for Foundation Phase MGLs which evolved 
from this study can be successfully employed to balance the diversity challenges in an 
inclusive education system. The findings of this study can have significant implications 
for future teacher training and education of MGLs in primary schools. 
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CHAPTER ONE 
INTRODUCTION AND OVERVIEW 
1.1 INTRODUCTION 
One of the greatest challenges in an inclusive education system is to ensure that 
provision is made for learners with all abilities. The need for differentiation and diversity 
for all learners is of utmost importance for the successful implementation.  A much-
debated question is the relevance of gifted education or education for gifted learners.  
Although the education policy in South Africa, through inclusive education, makes 
provision for diversity and differentiation, it is yet to prove that it happens in the 
classrooms. Teachers are in desperate need of training on how to cope with the 
demands of the curriculum as well as how to differentiate within a classroom.  This 
experimental study was designed to create the opportunity for high achieving learners; 
therefore, learners were chosen on their academic performance within the school 
system of the selected school.  These learners were considered mildly gifted learners 
(MGLs) for the purpose of this study.  It was also to determine the ability of these MGLs 
to use self-regulating learning (SRL) strategies in an enriched advanced level (EAL) 
curriculum to enhance their learning and create challenges through problem solving 
exercises. 
For many years, the South African educational system was under scrutiny for change, 
firstly for political transformation and secondly, to ensure equal education for all the 
learners (Cross, Mungadi, & Rouhani, 2002; Donohue & Bornman, 2014; Jansen, 
1990; Jansen, 1998; Jansen & Christie, 1999; Kokot, 2015; Walton, 2017).  
Education’s radical departure from its fragmented past, was brought about by the 
introduction of Curriculum 2005, in the form of Outcomes Based Education (OBE).  
Teachers were thrown into the deep end, having been tasked with expectations that 
they had to achieve the seven specified critical outcomes, by application of sixty-six 
specific outcomes in eight learning areas (Cross et al., 2002).  However, a general 
lack of explicit prescribed content to teach, had most teachers insecure and 
apprehensive.   
2 
These critical outcomes, however, augured very well with learners’ self-regulatory 
skills (organising/managing themselves and their activities responsibly and 
effectively), a growth mindset and twenty-first-century learning skills.  It required 
learners to be able to communicate effectively and to be able to identify and solve 
problems, using creative and critical thinking. A further imperative was working 
effectively with others in team or group relationships, in order to benefit the 
organisation and the community.  Learners also had to be able to collect, analyse, 
organise and evaluate information critically. Furthermore, they had to use science and 
technology effectively and critically, and be able to understand that the world is a set 
of related systems where problem-solving does not exist in isolation.   
A further curriculum change was brought about by the introduction of the National 
Curriculum Statement: Curriculum and Assessment Policy Statement NCS (CAPS) in 
2011, with content now clearly defined.  The NCS (CAPS) refinement of the curriculum 
entailed more focus on content, meaning that within subject areas, like Mathematics, 
a tendency arose to even allocate specific content to specific weeks within a given 
term. This in turn, resulted in further turmoil and anguish amongst teachers, as they 
often lack enough time to cover or consolidate the content as specified in the 
curriculum.    
Owing to numerous changes in the education system, special classes in schools, 
including schools catering for specific abilities and disabilities, were dismantled and 
inclusive education became a reality (Kokot 2015; Walton, 2015).  All schools now 
have to make provision for learners with disabilities by using remedial teachers, extra 
lessons, school psychologists and applying for extra time; however, MGLs were left 
behind, despite the fact that they are coping with the curriculum, but perceived not to 
be in any need of additional assistance.  As cognitive abilities (e.g. mathematical 
ability) by themselves are not observable and somehow have to be demonstrated or 
manifested, there is always a possibility of significant behaviour experiences (new 
challenges, interests, motivations) causing an unexpected turn in a learner’s 
performance level (Koshy, Ernest, & Casey, 2009). Mathematical ability is not innate 
and experiences along the way (environment) will construct knowledge and 
understanding (Koshy et al., 2009).  It is therefore important for MGLs to receive proper 
stimulation, guidance, and teaching at an appropriate cognitive level to challenge their 
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experiences (Koshy et al., 2009). If MGLs can be guided to manage their own learning 
abilities from a young age, independent from constant teachers’ instructions, their self-
cultivated motivation will serve as a driving source through later life experiences.  
For this study the MGLs were selected according to their academic performance 
(within the system of the selected school) on their formal assessments of the term prior 
to the time the experiment took place.  Although the percentage of learners is higher 
than the norm according to Gagné’s (1998) proposed sub categories, these learners 
are considered MGLs in the selected school, hence the expectation would be that the 
number of MGLs would differ from school to school, depending on the school’s 
resources, teaching staff, location, parental involvement and other supporting services 
(as the learning environment can play a crucial role in the academic performance of 
all learners) (Kokot, 2015).  The aim of this study was to determine how MGLs can be 
empowered and encouraged to take control of their learning and become the creators 
of their own knowledge.  Attaining this aim incorporated creation of new experiences 
in learning for MGLs already performing at an advance level, by introducing SRL 
strategies in respect of an EAL curriculum, termed the MEP. 
This study also aimed at ensuring a perceptive awareness amongst teachers that 
NCS(CAPS) incorporates all learners (i.e. gifted learners), specifically that the 
NCS(CAPS) is not restricted to learners with learning barriers only. 
1.2 BACKGROUND AND PURPOSE OF THE STUDY 
If gifted education is seen as a “Cinderella” in the world of education, then gifted 
education, in the South African context, is amongst the ashes swept under her carpet 
(Goodhew, 2009).  In South Africa the general curriculum policy (DBE, 2011a) makes 
provision for the diversity of learners through differentiation.  Therefore, the curriculum 
specifically provides that no learners are taught with exactly the same approach and 
therefore no learner, including MGLs should experience underachievement and 
dropout (Reis, Gubbins, Briggs, Schreiber, Richards, Jacobs, & Renzulli, 2004; Reis, 
McCoach, Coyne, Schreiber, Eckert, & Gubbins, 2007; Reis & Renzulli, 2010; Renzulli 
& Park, 2000).  In traditional classrooms, teachers will determine what MGLs will learn, 
when they will learn it, and how they will demonstrate their learning (Guskey & 
Anderman, 2009; Zaram & Singh, 2018).  However, unless teachers have sufficient 
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knowledge and training in differentiated teaching and skills to implement same, it could 
be a daunting challenge to them (DBE, 2011a; Hymer & Michel, 2013).  Subject 
requirements and rigid scheduling become even more formalised and restrictive as 
learners advance in grades (Singh, 2011).  Prensky (2005, p3) believes that there 
must be alternatives to the primary method of organisation in schools, which he terms 
herding: 
Herding is students’ involuntary assignment to specific classes or groups, not for their 
benefit but for ours.  Nobody likes to be herded, and nobody learns best in that 
environment.  As educators become “teacherds” rather than teachers, we all lose. 
The question then arising is how can we make instruction more adaptive and useful 
for gifted learners?  Recent studies using curriculum enhancement, clearly suggest 
that the strategy of using an EAL curriculum has resulted in higher achievement for 
gifted learners (Colangelo, Assouline, & Gross, 2004; Gubbins, Housand, Oliver, 
Schader, & De Wet, 2007; Reis et al., 2007; Reis & Renzulli, 2010; Renzulli & Reis, 
2007; Zaram & Singh, 2018).  Research confirms that gifted learners differ from their 
average-ability peers as they are more creative and are sophisticated in their 
metacognition and SRL (Monks & Mason, 1993; Robinson, 2000; Shore & Kanevsky, 
1993; Singh, 2011; Steiner & Carr, 2003).  If learners are able to self-assess the work 
they have done, it not only serves as direct feedback to themselves, but they also 
become less reliant on the positive or negative feedback from the teachers.  Thus, an 
added benefit of intrinsic motivation, and not just extrinsic motivation, to perform well 
is achieved.  This study employed intrinsic motivation through self-assessment. 
Learners self-assessed their performance in their NumberSense Workbooks 
(NSWKBKs) with a traffic light system (green, yellow and red).  It was then within their 
power to view the mistake as careless or misinterpretation, and they could rectify it by 
being more careful or ask for assistance if it was about understanding.   
Many teachers in South Africa, and even in developed countries such as the United 
States and United Kingdom, lack specific training in gifted education pedagogy, 
resulting in gifted learners being under-challenged; therefore, these learners generally 
underachieve in traditional school settings (Archambault Jr et al., 1993; Reis et al., 
2004; Reis & Renzulli, 2010; Renzulli & Park, 2000; Singh, 2010).  It is argued that 
SRL and an EAL curriculum can be employed judiciously to cater for gifted learners in 
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the FP in primary schools in South Africa, in order to address the glaring deficits in 
teacher training in gifted education pedagogy and the current general curriculum.  
Gifted learners need to be accommodated with advanced and challenging material to 
prevent boredom and stagnation, and to encourage them to reach their full capacity. 
Learners who are identified as gifted in traditional schools are usually confronted with 
an education that is not compatible with their learning needs and self-regulatory 
potentials (Colangelo et al., 2004; Mooij, 2008).  As pointed out by Mooij (2008), the 
focus for research then is to design a curriculum that fits and supports the 
developmental potential, actual competencies, self-regulatory capabilities and 
learning styles of gifted learners. Research indicates that curricular improvements for 
gifted learners tend to be mostly fragmented into specific projects and appear to be 
temporary adaptations to the regular curriculum (Clark, 2002; Khatena, 2000; Little, 
Feng, VanTassel-Baska, Rogers, & Avery, 2007; Mooij, 2008).  The problem that 
needs to be addressed, is whether an EAL curriculum approach, using SRL, is a 
realistic alternative to the current fragmented project-based approach (Boekaerts, 
1999; Boekaerts & Niemivirta, 2000; Mooij, 2008; Nota, Soresi, & Zimmerman, 2004; 
Pintrich, 2000; Randi & Corno, 2000).  In this study, it is argued that MGLs should take 
an active stand to be the regulators of their learning (SRL) processes (Sternberg & 
Grigorenko, 2002). Such differentiation of learning contents and instructional design 
procedures would exemplify a significant alternative to supporting MGLs in a 
comprehensive educational approach (Carter, 2010; Mooij, 2008; Reis & Renzulli, 
2010).  It was important for the purpose of this study to create an EAL mathematics 
curriculum including a differentiated environment where MGLs were enabled to learn 
at their own pace, through SRL. 
Research findings on the metacognitive, motivational and creative processes of SRL 
in recent decades have presented compelling evidence of the importance of facilitating 
learner control over the learning outcome, and even more so for those learners with 
advanced abilities as compared to their average-ability peers (Carter, 2010; Clark, 
2002; Ericsson, 2002; Monks & Mason, 1993; Robinson, 2000; Shore & Kanevsky, 
1993; Singh, 2010; Steiner & Carr, 2003; Sternberg, 1985; Zimmerman, 1986).  In this 
study, SRL is suggested as an alternative to “herding” MGLs in the same classroom 
and educating them with the same curriculum content (Gentry & Owen, 1999; 
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Zimmerman, 1998a). To provide for diversity within the mainstream of education, it 
becomes increasingly imperative to create maximum opportunities of SRL for the likes 
of gifted learners (Dresel & Haugwitz, 2006; Nota et al., 2004; Stoeger, 2008).  The 
focus for this experimental study was to determine whether an EAL curriculum can be 
implemented and if SRL processes sufficiently empower MGLs to self-regulate their 
learning.  
For the MGLs of this study no IQ tests were administered, and the participants were 
selected purely on their respective formal term assessment marks for mathematics.  
The performance of MGLs in this study was consistently high since their entrance in 
Grade 1 at the selected school.  According to Gagné (2015), environmental factors 
(such as teacher input, parental encouragement and peer pressure) in achieving high 
assessment marks cannot be ignored.  In general, the standard of mathematics, in 
comparison to other schools in the school district, is high. Having, taken into account, 
this fact, together with the very nature of this study (being a true experiment) and a 
general lack of scientific means to determine learners’ exact mathematical gifted 
abilities, led to the selection of the target population of all learners achieving above 80 
% in their mathematical assessments.  Koshy et al. (2009) refer to these learners as 
mathematically promising.  The group was much bigger than the normal 10% 
advocated for MGLs by Gagné (1998, 2015).  The reason being that the Research 
Ethics Committee of the institution argued against any learner being possibly 
disadvantaged by non-inclusion into the target group, due to factors such as second 
language learning, economic constraints, physical or learning disabilities.  
1.3 STATEMENT OF THE PROBLEM 
Although inclusive education was meant to address the needs of all learners in the 
regular classroom, gifted learners are neglected in the current set up of the South 
African Education System.  Inclusive education implies catering for the diverse 
cognitive needs of learners in the mainstream of education.  Providing for giftedness 
should not be equated with elitism, however, the provision of a common standard 
curriculum (CAPS) defeats the notion of differentiation for MGLs.  The birth of a 
democracy in South Africa in 1994 promised equality of opportunities in the 
educational system.  Hope was created for disadvantaged communities that the 
provision of quality education for all learners would be a reality.  There are several 
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policy documents in place to address the changes and implementation of the national 
curriculum (DoE, 2001; DBE, 2010; 2011; 2012).  Recommendations from the National 
Planning Commission (NPC) in the form of a National Development Plan – Vision 2030 
envisages a South Africa where talents are developed, nurtured and cultivated.  The 
Maths, Science and Technology (MST) task teams  made recommendations regarding 
developmental programmes, as well as a recommendation for a dedicated boarding 
school facility for a Maths and Science Academy for each province.   
The purpose of this study was to investigate whether MGLs in the FP of a primary 
school are capable of using SRL strategies to master an EAL curriculum and by 
implication whether teachers are cognizant of their roles with regards with MGLs. In 
South Africa, there are no public schools designated specifically for gifted learners at 
primary school level, as inclusive education as specified in the curriculum, is supposed 
to provide for learners of all abilities.  A general and uniform curriculum containing 
(amongst others) a document, with “guidelines for responding to learner diversity in 
the classroom”, informs as to how differentiation is to be implemented for learners of 
all abilities (including gifted learners).  Consequently, the responsibility of teaching 
gifted learners rests completely on the shoulders of the teachers and the management 
of the school (Oswald & De Villiers, 2013).  Gifted learners are taught alongside other 
learners using a traditional mainstream curriculum where the teacher is the 
determining factor of what to teach, how to teach, when to teach and who the gifted 
learners will work with (Zaram & Singh, 2018).  Often gifted learners are left 
unchallenged because of time constraints to complete the content of the curriculum in 
the context of the bigger class situation.  Teachers are only too contented to have 
learners able to complete and understand the work.  A lack of training on how to 
structure a differentiated classroom and SRL programmes, which are flexible for 
enhanced achievement, hinders the learning processes of gifted learners.  Prensky 
(2005) argues that we can no longer decide for our learners; instead, we must decide 
with them.  For younger learners this argument translates to allowing them their own 
cognitive processes of understanding, and not forcing methods.  Too often in the 
classroom situation teachers tell the learners how to solve the problem instead of 
learners telling the teacher how they think the problem should be solved. In a problem-
solving context, that equates to: “I don’t know what sum I must do” because learners 
are streamlined into methods, as opposed to understanding. Instead of allowing 
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learners to understand and to make use of any way to solve problems (e.g. even 
drawing), learners are forced to abide by specific methods to do it.  Some learners will 
invariably take longer to comprehend (or “get the sum”), but the general expectation 
is for all to manage at the same time.  By consistently applying these principles, the 
situation that the gifted will get bored and those with barriers to learning will get 
frustrated, is exacerbated (Dare et al., 2016).  It is important to make provision for 
MGLs through differentiation in all classrooms.  The differentiation should be carried 
out throughout a learners’ school career.  At no point should the assumption be made 
that all learners are cognitively at the same level because of age. 
Therefore, the following question was investigated in this experimental study:  To what 
extent can MGLs in Grade 3 in the FP of South African schools use SRL strategies to 
master an EAL mathematics curriculum? 
1.4 AIM AND OBJECTIVES 
This study aims to determine whether an EAL mathematics curriculum can be 
implemented in the FP of a primary school.  The objectives were to determine: 
• Whether MGLs in the Grade 3 are capable of using self-regulated learning 
strategies; 
• Whether there are significant differences between the performances of the 
experimental and control groups in the pre-test, the problem-solving exercises 
and the post-test in Grade 3 mathematics 
• Whether there are significant differences between the performances of the 
experimental and control groups in the post-test; and 
• Whether the EAL curriculum should be a part of the NCS CAPS for Grade 3 
MGLs. 
1.5 RESEARCH QUESTIONS AND HYPOTHESES 
To be able to determine whether learners in Grade 3 are able to use SRL strategies 
to master an EAL mathematics curriculum, the following questions need to be 
answered: 
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1.5.1 Research questions 
• RQ1: Are MGLs in Grade 3 capable of using self-regulated strategies for 
learning an EAL curriculum? 
• RQ2: Are there significant differences between the performances of the 
experimental and control groups in the pre-test, the problem-solving exercises 
and the post-test in Grade 3 mathematics?  
• RQ3: Are there significant differences between the performances of the 
experimental and control groups in the post-test?  
• RQ4:  What changes can be made within the NCS CAPS to include an EAL 
curriculum for MGLs? 
1.5.2 Null hypotheses 
The following assumptions were made: 
• H0: There is no statistical difference between the experimental and control 
groups regarding the use of self-regulated learning strategies; 
• H0: There are no significant differences between the performances of the 
experimental and control groups in the pre-test, the problem-solving exercises 
and the post-test in Grade 3 mathematics;  
• H0: There is no significant difference between the experimental and control 
groups for pre-test and post-test of NCS content.  
• H0:  There is no significant differences between the experimental and control 
groups in adding an EAL curriculum for MGLs to the NCS CAPS. 
1.5.3 Alternative hypotheses 
If any of the null hypotheses proved to be false, the following assumptions can be 
made: 
• H1: There is a statistical difference between the experimental and control 
groups regarding the use of self-regulated learning strategies; 
• H1: There are statistically significant differences between the performances of 
the experimental and control groups in the pre-test, the problem-solving 
exercises and the post-test in Grade 3 mathematics;  
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• H1: There is a statistically significant difference between the experimental and 
control groups for pre-test and post-test of NCS content. 
• H1:  The statistically significant difference between the experimental and control 
groups allows for an EAL curriculum extention. 
1.6 RESEARCH METHODOLOGY 
Research designs consist of mainly two ways of collecting data, either by quantitative 
or qualitative research methods (Bertram & Christiansen, 2014; Cohen, Manion, & 
Morrison, 2007; McMillan & Schumacher, 2010; Mertens, 2010).  Teachers in general, 
should ideally experiment with new teaching methods and content to improve the 
learning experience of all learners in their classrooms, on a regular basis (Sharp, 
2012).  Consequently, and for the purpose of this study, a quantitative design was 
employed to expand on these informal experiments with MGLs.   
A true experimental design was used to determine if MGLs in Grade 3 are capable of 
using self-regulatory skills, as intervention, towards an EAL (accelerated and 
compacted) curriculum (Creswell, 2013; McMillan & Schumacher, 2010).  The study 
was conducted in the natural setting where participants were purposively selected 
(Cohen et al., 2007).  The participants had equal opportunities for being selected for 
the experimental or the control group (McMillan & Schumacher, 2010).  Selection of 
learners was based purely on their respective term marks for mathematics. 
During the experiment, the researcher assessed whether the specific treatment (EAL 
curriculum and SRL strategies) provided to one group (experimental group) while 
withholding it (the SRL strategies) from another (control group), and then determined 
and compared how both groups scored on the outcomes.  Learners in the 
experimental group were required to employ SRL strategies to study the EAL 
mathematics curriculum.  MGLs in the control group studied the contents of the EAL 
mathematics curriculum, in the traditional classroom setting.  The primary objective of 
the experiment was to determine whether the MGLs in the experimental group were 
able to self-regulate an EAL curriculum in the absence of direct teaching (the 
traditional method of teaching). 
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Data was collected with carefully focused instruments (tests, observations, and 
questionnaires).  In this study pre-tests and post-tests were employed to generate 
precise data for analyses to be used for statistical tests of significance in order to 
accept or reject hypotheses.  The formal assessments, SRL questionnaires, and 
problem-solving exercises of learners were utilised for pre-tests and post-tests.  The 
pre-test questions for formal assessments and problem-solving assigned to the 
learners were different from the post-test questions.  The learners in the experimental 
and the control groups were learners performing exceptionally well, in other words, 
ability assumed.  Prior to the start of the study, both the experimental and control 
groups completed a questionnaire to determine their existing SRL skills.  Based on 
their existing SRL skills, they were divided into two groups, and simple random 
sampling was applied to determine the experimental and control groups. 
1.7 CONCEPT CLARIFICATION 
1.7.1 Self-regulated learning 
According to Dignath and Büttner (2008) the studies on SRL are not new but are based 
on historical results of research by Piaget (1952), Vygotski (1978) and Bandura (1994).  
Recent studies describe SRL as an active, constructive, and goal-directed process 
where learners monitor, regulate, and control their cognition, metacognition, self-
motivation, emotions, and behaviour in a way that their environment allows 
(Boekaerts, 1999; Pintrich, 2000; Zimmerman, 1989, 2002).  Learners need to develop 
knowledge, skills and the will to self-regulate, in order to enable them the transmission 
from one learning context to another (Dignath & Büttner, 2008).  Teaching SRL would 
entail revamping how activities are implemented to give learners sufficient time to 
grapple with material presented to them.  Researchers currently defend the view that 
a noteworthy goal of formal education should be to equip learners with SRL skills.  
These skills are viewed as vital, not only to guide one’s learning during formal 
schooling but also to educate oneself and update one’s knowledge after leaving school 
to become lifelong learners (Lüftenegger et al., 2012) 
Embedding classroom activities for young learners with specific support and 
assistance (scaffolds as in Vygotsky’s ZPD) which fosters SRL, can change the 
learner’s level of these skills (Bodrova & Leong, 2015).  In order for learners to follow 
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classroom rules and to benefit from learning in various social contexts (from large 
groups to one-on-one interactions), social-emotional SRL skills are required (Bodrova, 
Leong, & Akhutina, 2011; Boekaerts & Corno, 2005).  In addition to that, flexible use 
of learning strategies, appropriate help-seeking when needed (ZPD), self-monitoring, 
self-evaluation and attention control to fulfil the successful learning process, are 
essential (Zimmerman & Risemberg, 1997; Zumbrunn, Tadlock, & Roberts, 2011).  
Singh (2010, 2011) defines SRL as an interaction of the three components of 
metacognition (self-monitoring, self-evaluation, and self-reinforcement), motivation 
(self-efficacy, intrinsic motivation, and autonomous learning), and creativity (divergent 
thinking skills, high levels of task commitment, and problem-solving abilities) (Singh & 
Zaram, 2017).  These components encourage personal initiated problem-solving 
strategies and a flexible learning strategy placing learners in direct control of their 
learning, which consequently, result in self-confidence, self-determination, and self-
control essential for maximum goal achievement. 
One of the aims of this study is to determine the effectiveness of SRL strategies for 
Grade 3 MGLs in mathematics.  This study is adopting and utilizing the definition of 
SRL by Singh (2010, 2011) which is an interaction among three components of 
metacognition, motivation, and creativity.  These characteristics can enhance 
academic achievement in the 21st century and beyond.  The probability to accomplish 
success amongst MGLs with this definition in mind is the possibility of “growing” the 
process over time and at various stages of the individual’s development (“scaffolding”).  
Thus, the definition provides a wider framework and strategies to address the 
challenges in gifted education. 
If there is a difference to be made, it is crucial to start the process at a young age, 
hence the attempt to work with Grade 3 learners.  The transition from Grade 3 to Grade 
4 in the South African schools is major in both subject areas, as well as content 
volume.  Maybe the identified SRL components of self-efficacy, willingness to practise, 
commitment, time management, metacognitive awareness, and efficient strategy use 
are skills not only needed for the next academic/school year, but also the starting point 
of building competencies which will stretch far beyond the classroom environment. 
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1.7.2 Giftedness  
It is not only the philosophies about giftedness that vary, but also the attitudes of 
individuals (teachers, lecturers, departmental officials, politicians, policy makers) 
which contribute to the debate on gifted education (Goodhew, 2009).  Learners cannot 
be gifted without having some characteristics and degree of intelligence (Sternberg & 
Grigorenko, 2002).  These learners can be successfully intelligent if they develop skills 
needed for successful attainment (Sternberg & Grigorenko, 2002).  Renzulli and Smith 
(1978) described giftedness as the interaction of three clusters of human traits, 
namely: above average general intellectual abilities, high task commitment, and 
creativity.  The interaction among the three clusters requires a diversity of educational 
opportunities and services not provided through regular instructional programmes.  
Gagné (2015) stated that giftedness is a natural ability that grows and leads to talents 
through application and in association with all other influences and variables such as 
reasoning, memory, creativity, leadership, which impact on human performance.  A 
proposal for subcategories within the gifted population was made by Gagné (1998) 
where a metric system was used to define the percentage of gifted (mildly, moderately, 
highly, exceptionally and extremely) learners within a group.  Singh (2010, 2011, 2013) 
explains giftedness as the interaction of three potential components of metacognition, 
creativity, and motivation that help the gifted learners to self-monitor and self-evaluate 
progress and performance to achieve desired goals.  Kokot (2015) describes 
giftedness as an inherent potential for above average achievement in one or more 
areas that have value for a specific culture.  The inherent culture can be realised or 
latent.  The learning culture and above average achievement at the selected school 
lead to the experiment of MGLs for this study.  There could be latent gifted potential in 
all other schools in South Africa that needs nurturing. 
Change of viewpoints over the years also influenced research on gifted education 
(Borland, 2003; Stoeger, 2009).  Although very few experts in the gifted field still 
believe that giftedness is about high IQ’s, in the minds of the general public and 
education profession gifted learners are believed to possess a general ability to reason 
and allow them to be alround academically successful (Cox, Daniel, & Boston, 1985; 
Hymer & Michel, 2013; Kokot, 2015; Pfeiffer, 2013; Subotnik, Olszewski-Kubilius, & 
Worrell, 2011).  Renzulli (2012) consistently argued that the labelling should be “high 
potentials” rather than gifted or not gifted. Singh and Zaram (2017) point out that 
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“more” activities, i.e. more courses, more homework, and more testing, do not really 
add up to excellence and improved educational outcomes.  Further viewpoints are that 
gifted learners are capable of performing extremely complex mental tasks from which 
other learners will shy away and that they tend to explore ideas much earlier than their 
peers do.  However, despite the evolving viewpoints on giftedness, educators 
acknowledge that gifted learners differ considerably from their average-ability peers 
regarding their cognitive competencies and SRL (Mooij, 2008; Nota et al., 2004; Singh, 
2010; Singh & Zaram, 2017).   
1.7.3 Inclusive education 
Inclusive education imposes an approach committed to making schools available and 
open for all learners.  It requires that all education practices should be inclusive, 
including provision of comprehensive and cohesive support services to learners who 
experience barriers (special needs) to learning, as well as gifted learners.  An ideal 
education system presupposes accommodating all learners regardless of their 
intellectual, physical, social, emotional, linguistic, moral, and behavioural differences 
(UNESCO, 1999, 2009).  According to the DBE (2011a) policy inclusive education 
allows all learners, with or without disabilities to learn together in an ordinary school 
with appropriate networks of support.  It represents a means by which a school 
attempts to respond to the needs of all learners and individuals by considering and 
restructuring its curricular organization, as well as providing and allocating resources 
to enhance equality of opportunities.  In addition, inclusive education is a key strategy 
in the process of strengthening the capacity of the education system to reach out to 
the needs of all learners (UNESCO, 2009).  Education is a basic human right and 
inclusive education is an overall principle guiding all education policies, and practices, 
for a just and equal society (UNESCO, 2009). Section 29 of the Constitutional Act 108 
of 1996 echoes this international imperative. In this study, inclusive education is 
referred to as the education offered specifically to MGLs in a cluster inclusive 
classroom, using and embracing different instructional methods, strategies, and 
approaches, including SRL and differentiation, as well as an EAL curriculum.  The EAL 
curriculum included NSWKBKs (as it allows for enriching and acceleration), advanced 
problem solving, as well as working towards 21st century skills with the inclusion of 
technology. 
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1.7.4 Curriculum and differentiation 
There are several ways of defining, describing, or explaining a curriculum.  For some 
it refers to a plan for providing sets of learning opportunities; to others it refers to a 
programme offered to learners, or even the experiences in the classroom which are 
planned and enacted.  A different point of view is to see it as content (what is learned), 
a process (method and thinking processes), the learning environment (psychological 
and physical environment), and the product (the result of the process used) 
(Boekaerts, 2002; Maker, 1982).  Ornstein and Hunkins (2009) describe a curriculum 
as a systematic plan in relation to subjects and learning areas or instructions offered 
to guide learners in gaining experience in order to achieve a goal. 
The MEP focuses on the advanced level content through the NBSWBKs taught to 
MGLs.  Therefore, this study refers to the curriculum as a flexible content of instruction 
offered to learners, which takes into account differentiation.  Studies have suggested 
that a differentiated curriculum with differentiated instruction can match the ability and 
interest in learning of gifted learners (Tomlinson, 2003, 2004). 
Differentiation in a curriculum and classroom allows teachers to meet the needs of all 
learners.  Pierce et al. (2011) describe it is an organised but flexible way of adjusting 
teaching to meet the learners where they are at their respective stages of 
development.  The South African National Curriculum Statement (2011a) NCS (CAPS) 
views a curriculum as a structured plan of action that is offered to guide the process 
of education, which provides a set of learning opportunities.  Tomlinson (2004) 
describes differentiation as the process of ensuring that learners learn, in a way that 
demonstrates, and matches their readiness, level, interest, and preferred mode of 
learning.  Kokot (2015) describes the process should be proactive rather than reactive.  
A proactive approach focuses on determining where the learners are and propose 
content that the learners can grapple with, whereas with a reactive approach the 
curriculum is set and gifted learners should operate within if chosen.  The proactive 
process of the MEP provided learners the opportunity for more speed of work, greater 
depth and scope, critical thinking and problem solving, independent work, special 
interest, interaction with like-minded peers, discovery as they learn and self-
assessment (Kokot, 2015).  As not all MGLs are gifted in all aspect of mathematics 
(calculations, space and shape, measurement, data handling), opportunities were 
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given within the MEP to find the potential of strength or interest within the mathematical 
field. 
Curriculum differentiation for this study, refers to the content (EAL) as well as the 
process of teaching using more than one strategy of instruction for MGLs of divergent 
abilities in an inclusive classroom to match their readiness, interest level, abilities, and 
learning style for effective growth and performance.   
1.7.5 Exploratory talk 
Exploratory talk resulted from a shift of emphasis from the Piagetian view of 
constructivism of an individual’s struggle to make sense of concepts, to the Vygotskian 
notion of social construction through verbal interaction (Webb, Whitlow, & Venter, 
2017).  As the real-world needs people who can collaborate and solve problems as a 
collective it is important for learners to learn the art of expressing a point of view and 
defending it in a clear and civilized manner. Verbal interaction allows for clarification 
and better understanding of more challenging concepts and for learning from each 
other.  A trusted relationship was needed for learners to express and share opinions 
without fear of failure.   
As learners were working with like-minded peers on MEP, they were afforded 
opportunities for discussions, explanations and sharing of points of view.  Challenging 
problem solving formed an integral part of the study and learners had to discuss 
answers as well as explanation.  Exploratory talk happened, either in pairs, in groups 
or as a class discussion.  The importance of not laughing at each other but learning 
together was iterated at all times. 
1.7.6 21st Century learning 
This century demands a new workforce reality,  including a generation of learners who 
are independent thinkers, problem solvers, and decision makers (Silva, 2009).  Silva 
(2009) states that the emphasis currently is on what learners can do with knowledge, 
as opposed to what units of knowledge they have.  Public schools have to not only 
focus on imparting basic knowledge, but also ensure correspondingly that learners 
gain a set of newly important thinking and reasoning skills.  Rethinking pedagogy for 
a digital age is a critical issue surrounding the design, sharing, and reuse of learning 
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activities.  The role of digital devices in instruction offers new tools for teachers to use 
and incorporate into a variety of contexts including face-to-face, self-directed, blended 
and distance learning modes, as well as a range of theories of learning and roles of 
technology.   
A variety of “digital classrooms management” applications (Apps) are available for 
workflow between teachers and learners (i.e. Edmono, SeeSaw, Apple Classroom).  
For this study, Google Classroom was used and incorporated to create independent 
learning for SRL.   
1.8 DEMARCATION AND LIMITATION OF THE STUDY 
This study intended to investigate whether mathematically MGLs in the FP can 
successfully master an EAL mathematics curriculum using SRL strategies.  As this 
was an experiment, MGLs in mathematics in Grade 3 were selected.  Purposive 
sampling was used to select participants for the experimental and control groups, 
which allowed for comparisons between the groups. The focus of this study was at a 
specific primary school and only Grade 3 learners with a high mathematical ability 
were involved.  English, the language of instruction, is also the medium of 
communication at this school.   
SASAMS, the database of the DBE was the only selection tool used to identify the 
learners who participated in the programme (MEP). Sixty-four (64) learners were 
identified for participation as their performance at the school were persistently constant 
since starting school.  Sixteen learners from each of the four classes were selected.  
That meant that eight MGLs from each class (experimental group) were taken from 
each class for MEP SRL and eight per class (control group) were taught by the class 
teacher through direct teaching (DT).  That was appropriate (did not interfere with the 
teaching of learners with other abilities in the classroom) for the situation at the 
selected school as they teach learners in groups according to ability.  This group was 
bigger than Gagné's (1998) proposal, but looking at Kokot’s (2015) definition of 
development of potential in an proactive approach, MGLs performing well were giving 
the opportunity to take part in the research.  Research Ethics Committee of the 
institution did not want any learner who could possibly be MGLs to miss out. Gender, 
race, home language, geographical location, socio-economic background, religion, 
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and ethnic group were not considered in the identification and selection of participants.  
This study was confined to one school only, as it was important for the researcher to 
observe first-hand the learners’ abilities and their reactions to the content, for possible 
subsequent implementation of the programme at the school.  Time and financial 
constraints did not permit the researcher to cover the entire Port Elizabeth, Eastern 
Cape Province, or the country.   
This study focused attention on introducing SRL strategies as an instructional 
approach in teaching a MEP for MGLs in Mathematics in Grade 3. 
1.9 OUTLINE OF THE THESIS 
In Chapter One, the background to the study is provided.  It also includes the problem 
statement, aims and objectives, limitation and research questions.  Chapter Two 
focuses on the literature study of gifted education, self-regulated learning, curriculum, 
and teachers’ perception.  In Chapter Three the description of the experiment and 
methods used to collect data are presented.  Analysis and interpretation of the findings 
are presented in Chapter Four.  Discussion conclusions and recommendations are 
presented in Chapter Five. 
1.10 SUMMARY 
In this Chapter, the background and the purpose of the study were discussed.  General 
curriculum issues have been discussed, as well as proposals to make learning 
meaningful for MGLs currently and in future.  Key aspects were discussed briefly to 
set the tone for more in-depth discussion in the next Chapter.  It is encouraging to see 
that MST task teams and NPC working on plans for talent search and development in 
the area of giftedness as these learners need to be encouraged and nurtured. If 
general education cannot provide for MGLs, learners need assistance to find 
strategies (SRL) to enhance their learning.  As these interventions are dependent on 
available finances in government, schools will have to somehow provide some 
nurturing in the meantime, but then again it falls back onto teachers and they also 
need the training and guidance on how to work with gifted learners. 
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CHAPTER TWO 
LITERATURE REVIEW ON GIFTEDNESS AND SELF-REGULATED LEARNING 
2.1 INTRODUCTION 
Life is a celebration of giftedness and talent in many spheres of life; however, 
giftedness in the academic sphere is frowned upon and most often directly related to 
the historical, cultural and political context of a specific country (Oswald & De Villiers, 
2013).  Research into academic giftedness has an extended history (Plucker & 
Callahan, 2014; Subotnik et al., 2011).  “Why should a society devote special 
resources to the development of giftedness in young people for the twenty-first 
century?” is the opening question of the abstract in the article “Re-examining the Role 
of Gifted Education and Talent Development for the 21st Century: A Four-Part 
Theoretical Approach” by Renzulli (2012).  The researcher’s response to that question 
is: Why not?  Gifted education is often not a priority, with historical, cultural and political 
factors impacting directly or indirectly on policy decisions regarding gifted education 
(Oswald & De Villiers, 2013).  Renzulli (2012) answers his own question by stating 
that it will provide learners maximum opportunities for self-fulfilment in their areas of 
achievement.  It will also create and increase the pool of thinkers and problem solvers, 
as they will become the producers of knowledge and creators of art, instead of simply 
consumers (Renzulli, 2012; Singh, 2011; Singh & Zaram, 2017).  Society is forever 
changing, and educational systems must develop learners that are not mere 
consumers of existing information, but learners with an initiative to discover new 
awareness and new answers (Renzulli, 2012; Singh, 2011; Thompson, 2011).  
Renzulli (2012) argues that although there will be arguments for and against both, 
most individuals will agree to goals related to self-fulfilment and societal contributions.  
Many learners, including gifted, are not reaching their full potential (Sternberg & 
Grigorenko, 2003, 2004; Van der Westhuizen & Maree, 2006; Zaram & Singh, 2018).  
The low-performance level can originate from a multitude of sources, including the 
way in which the teaching and assessment take place, as it is confined in 
conceptualisation and inflexible in implementation (Sternberg & Grigorenko, 2003).   
Gifted learners are learners who progress in learning at a significantly faster pace than 
other learners of the same age, often resulting in high levels of achievement (DoE, 
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2007; Hecox, 2010).  Such learners are found in all segments of society.  Optimal 
development requires differentiated educational experiences from an early age, both 
of a general nature and, increasingly over time, targeting those areas in which learners 
demonstrate the capability for high levels of performance (Oswald & De Villiers, 2013). 
Unfortunately, more attention to academic talents or giftedness is often viewed as 
undemocratic and elitist and that the focus on those has undesirable effects on other 
learners (Clark & Shore, 2004; Colangelo et al., 2004; Colangelo & Davis, 2002; 
Goodhew, 2009; McGlonn-Nelson, 2005; Schwartz, 1994).  It is essential to have a 
clear understanding of what it means to be gifted, where it all started and how it is 
assessed to better understand and foster the talents of gifted learners; therefore, it 
also needs to be an integral part of teacher training.  Education of gifted and talented 
learners is often not seen as a high priority (Cox et al., 1985; Gubbins et al., 2018; 
Oswald & De Villiers, 2013; Van der Westhuizen & Maree, 2006).   
In early studies Bandura (1994), disclosed that the focus of educational psychology 
was on cognitive processing, organising and retrieving of information.  Effective 
intellectual functioning requires not just understanding factual knowledge and 
reasoning:  motivation and self-efficacy are also crucial key parts of academic 
success.  Research over the years shows that ability is not fixed but is relatively 
generative with the capability of organising cognitive, social, motivational and 
behaviour qualities (Dai & Renzulli, 2008; Davidson, 2009; éé, 2009; Sternberg & 
Grigorenko, 2002).   
Giftedness has different meanings for different societies; therefore, being gifted in one 
school or community does not necessarily mean the same at another school or in 
another community (Adelson et al., 2012; Pfeiffer, 2013; Stoeger, 2009).  Op’t Eynde, 
De Corte, and Verschaffel (2002) describe learning as a social construct and therefore 
acquaintance with concepts and rules of that construct is important for the cognitive 
and metacognitive processes of learning.  Cognitive and metacognitive factors are not 
the only factors at the heart of learning, and conative and affective (self-efficacy and 
self-concept of ability) play a vital role in the learning process.  Motivation and choice 
are fundamentally important in the quality of the learning process (Gutman & Schoon, 
2013; Op’t Eynde et al., 2002).   
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The literature review for this research will reflect on giftedness and MGLs with high 
ability and talent for mathematics.  This study was an earnest attempt to create an 
awareness that MGLs needs to be nurtured and that passion, motivation and 
persistent enthusiasm are fundamentally important factors for success in the learning 
and teaching process (Gavin & Casa, 2013; Pfeiffer, 2013).   
2.2 BACKGROUND TO EDUCATION IN SOUTH AFRICAN 
The political changes in South Africa brought about, amongst others, much needed 
and welcoming changes to the educational system. However, as to be expected, not 
all assumptions and perceptions leading to these changes were founded upon 
scientifically correct information. Kokot (1999, 2015) states that South Africa is no 
different to other countries in the world whereby politicians consider education for the 
gifted as elitist.  Numerous changes in the South African school system, and concerns 
from parents prompted the idea of a private school (Radford House School) for gifted 
learners. Differentiation in the form of higher grade as an option has become absolute. 
Courses for teachers were cancelled and coverage of gifted education in teacher 
training become limited (Kokot, 2015).   
Affluent parents (regardless of race) are, at the very least, financially positioned to 
support and care for their gifted learners; conversely, gifted learners in previously and 
current disadvantaged communities will continue to be neglected unless the 
government (or some good Samaritan) takes care of their situation (DBE, 2013; NPC, 
nd).   
2.2.1 Background to gifted education and move to inclusivity 
According to Kokot (2015), in her keynote speech titled “Planting a garden: the legacy 
of Radford House School”, given in Denmark at the World Council for Gifted and 
Talented Children, South Africa was at the forefront together with India in making 
provision for gifted learners within the school system in the nineteen eighties.  Kokot 
argues this leading role stemmed from the former regime’s differentiated school 
system which provided for lower, standard and higher grades within certain subjects.  
The educational (consequent to the political) changes in the country, with an emphasis 
on redressing the inequalities of the past, shifted the focus to the needs of disabled 
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and disadvantaged learners by introducing inclusive education (DBE, 2010; Kokot, 
1999). 
Equity in education is fundamental for all learners, hence the concept of inclusive 
education.  Inclusive education imposes an approach committed to making schools 
available and open for all learners.  In 2001, South Africa introduced White Paper 6 
(WP6), Special Needs and Education: Building an Inclusive Education and Training 
System (DoE, 2001).  This policy, as well as a subsequent policy and procedural 
documents (DoE, 2005; DBE, 2010), require that all education practices should be 
inclusive.  It includes provision for all-inclusive and cohesive support services to 
learners who experience barriers to learning.  The WP6 (DoE, 2001) does not mention 
gifted education specifically, yet it nevertheless approves the wider interpretation of 
inclusive education: namely, the inclusion and support of all learners.   
Being diverse is now renowned.  The current interpretation of inclusive education, and 
how it was promoted, is not conducive to the development of the gifted learner (Oswald 
& De Villiers, 2013).  Research done by Oswald and De Villiers (2013) in the Western 
Cape in South Africa revealed that gifted learners are receiving inadequate education, 
despite the country’s promulgation of democratic and inclusive education.  The focus 
has thus moved from separate and specialised education for learners to inclusive 
education with all learners being educated in mainstream schools and classrooms 
(Nel, Engelbrecht, Nel, & Tlale, 2014).  District-Based Support Teams (DBST) and 
Institution-Level Support Teams (ILST) were established for support of learners with 
barriers to learning in inclusive education (Nel et al., 2014).  In the educational field, it 
is expected of teachers to see to the needs of learners with learning disabilities, being 
physical or sensory (DoE, 2001; DBE, 2010, 2011).  The tendency is to look after the 
needs of these learners, and correctly so; however, there should be a responsibility to 
nurture the unique needs of learners who are gifted or have individual academic 
talents (Clark & Shore, 2004; Nel et al., 2014; Oswald & De Villiers, 2013; Schwartz, 
1994; Winebrenner, 2000).  The general assumption is that gifted learners can fend 
for themselves, as they are perceived to understand the work and not in need of extra 
assistance (Adelson, McCoach, & Gavin, 2012; DoE, 2007; Plucker & Callahan, 2014).  
However, no DBST’s or ILST’s were established to provide for and look after the needs 
of gifted learners.  In a differentiated programme, there is no room for labelling (weak 
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or gifted learners) and modification (material and assessments suited to the needs of 
all learners) of the programme, should be in accordance with the learners’ 
(developmental stage at the time) requirements.  Criteria for inclusion are flexible, and 
no one should be denied access to courses (Cox et al., 1985; DoE, 2001; Donohue & 
Bornman, 2014; DBE, 2010, 2011; Naicker, 2005).  A differentiated classroom can 
offer a variety of learning opportunities, which attract different readiness levels, 
interests, and learning profiles of all the learners in the classroom (Mulrine, 2007; 
Tomlinson et al., 2008).  That said, teachers also need to be trained in how to 
effectively apply differentiated instruction in the classroom (Reis & Renzulli, 2010).  
Teachers cannot afford to stay behind in this ever-evolving world.  To work with the 
youth of today, they must stay abreast of new methods of teaching and new 
technologies. 
The Minister of Basic Education appointed a task team to conduct an Investigation into 
the Implementation of Maths, Science and Technology (MST) (DBE, 2013).  As with 
most new developments the financial constraints determine the way.  Some agreed 
upon priorities were: (1) improving of participation and performance of girl learners; (2) 
support for teaching and learning; (3) teacher development; and (4) provision of 
resources (DBE, 2013).  This is reiterated in the National Planning Commission (NPC) 
National Development Plan – Vision 2030. 
Specific mention is made to the fact that provincial departments focus on under-
performing schools and neglect gifted learners and learners with MST potential in 
other schools (DBE, 2013).  The following recommendations were made in this regard:  
(1) MST talent development programmes should be incorporated into the revised 
national MST strategy; (2) at least one dedicated Maths and Science Academy should 
be established in each province; (3) the school should preferably be a boarding facility 
to accommodate learners and teachers from across the province; and (4) the school 
should be managed nationally (DBE, 2013). 
2.2.2 Foundation Phase and teaching methods for mathematics 
The FP of primary school consists of Pre-Primary, Grade 1, Grade 2 and Grade 3.  
According to the NCS (CAPS, 2011b) document for FP mathematics, seven hours per 
week are allocated to mathematics with daily allocation of one hour and twenty-four 
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minutes (see Table 2.1).  It implies that in a typical year of four terms consisting of an 
average ten weeks learners will have approximately 280 hours of mathematics study 
time with the class teacher per year.   
Table 2.1: Time allocation per mathematics content area per week  
Content Area Topics 
Suggested 
Time 
Numbers, 
Operations and 
Relationships 
Counting 
Number Recognition 
Identify and describe whole numbers 
Number Sense 
Solving Problems 
120 minutes 
Patterns, Functions 
and Algebra 
Copy, extend and create own patterns 80 minutes 
Space and Shape 
(Geometry) 
Recognise, identify and name 2-D objects 
using concrete materials 
Spatial Relations 
Directionality 
80 minutes 
Measurement Time 
Length 
Mass 
Capacity 
80 minutes 
Data Handling Collect, sort, draw, read and represent data 60 minutes 
TOTAL  420 minutes 
(7 hours per 
week) 
Source: DBE, 2011b 
Table 2.2: Recommended number of lessons per mathematics content area per 
term for Grade 3 
Content area Topic 
Term 
1 
Term 
2 
Term 
3 
Term 
4 
Total 
Numbers, 
Operations and 
Relationships 
All topics of 
Numbers, Operations 
and Relationships 
26 22 19 27 94 
Patterns, 
Functions and 
Algebra 
Number patterns 3 3 3 3 12 
Geometric patterns 
1 1 1 1 4 
Space and 
Shape 
(Geometry) 
2-D shapes 2  2  4 
3-D shapes  3 3 1 7 
Position, orientation 
and views 
 2 3  5 
Symmetry  2  1 3 
Measurement Time 3 2 3 2 10 
Length  2 2  4 
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Content area Topic 
Term 
1 
Term 
2 
Term 
3 
Term 
4 
Total 
Mass  2  1 3 
Capacity/Volume 2   1 3 
Perimeter   1  1 
Area    2 2 
Data Handling Whole data cycle 3  3  6 
 Selections of the data 
cycle 
 1  1 2 
Total Lessons  40 40 40 40 160 
Source: DBE, 2011b 
Table 2.2 refers to the content coverage of mathematics for the year.  During this 
phase (FP), mathematics lessons are supposed to be planned in a differentiated way 
(according to the ability and the pace at which these learners work).  The mathematics 
period for the day should typically be structured as follows:  (1)  whole class activity 
for 10 minutes (mental work, consolidation of concepts, allocation of independent 
activities); (2)  small group teaching for 20 minutes per group  (counting, number 
concept development, problem-solving, written recording, developing calculation 
strategies, patterns, space and shape, measurement, data handling); and (3)  
independent work (workbook activities, graded work, games, tasks that involve 
construction, sorting, patterning, measurement).  Typically, a class will have three 
groups, but occasionally a teacher may prefer to work with four groups depending on 
the ability and pace of the learners and the number of learners in the class.  
After being exposed to differentiated teaching in the FP, learners then move to the 
Intermediate Phase where teaching is not typically differentiated, and whole class 
teaching is more common.  Those who have not mastered all the mathematics content 
needed to be built onto, run the risk of falling further behind while those who have 
mastered the content, are being challenged (Borland, 2005).  This study also followed 
the same differentiated instruction with the experimental group being taken out of their 
classrooms whereas the control groups stayed in their respective classrooms as the 
MGLs.  Both groups followed an EAL curriculum while the experimental group was 
exposed to SRL strategies, the control group followed the normal DT approach.  The 
selected school uses the NSWKBKs as the general book for mathematics.  NSWKBKs 
keep the consistency of content and has a natural follow-on which does not allow for 
gaps in knowledge.  Regular mathematics teaching hours were strictly adhered to. 
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With the change in the education system, methods for training teachers also changed.  
Therefore, it is impossible to say that differentiation happens in all FP classrooms.  
With pupil ratios ranging 40:1, some teachers might have given up and find it easier 
to class teach for the purpose of control.  
2.2.3 Curriculum and experiment 
Teachers in the FP typically design classroom activities for their classes based on the 
curriculum policy documents provided to them.  Interactive boards, as well as iPads, 
are incorporated into the daily planning of activities in the school where the research 
took place, with the aim of enhancing the learning experiences of all the learners.  
Activities for content from other countries (US, UK and Australia), well aligned with the 
curricular content requirements of South Africa, are often sourced through the internet.   
The school receives workbooks from the DBE each year, which teachers are expected 
to incorporate into their lessons and teaching activities.  Each workbook typically 
consists of material that is developed according to the curriculum requirements. There 
is a workbook for each semester (in other words, two workbooks per grade per year).  
Activities in these books are typically better suited to whole class teaching, where the 
teacher explains the activity or content (teacher dominated DT), before the learners 
do the exercises.  Since these workbooks are grade specific, differentiation and 
compacting, are problematic and teachers will have to source additional material for 
gifted learners.  The assumption is also that all learners always learn at the same pace 
.  Creating and designing advanced additional work for gifted will further add to the 
already packed load of the teachers. Curriculum compacting was designed as an 
instructional technique which has been developed as part of an educational 
programme for gifted and talented learners (Reis, 1993; Renzulli & Smith, 1978; 
Renzulli, Smith, & Reis, 1982). It is also referred to as ‘telescoping’ by Tannenbaum 
and ‘compression of content’ by VanTassel-Baska, as noted in Reis (1993).  It can be 
used as a method for modifying curriculum for MGLs. 
2.2.2.1 Curriculum 
A national curriculum is a guideline as to what needs to be taught during the schooling 
years of the learners of a country.  South Africa is no different to the rest of the world 
in its approach to the curriculum.  In addition, as for the interpretation of these 
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documents, it varies from department to department, school to school and teacher to 
teacher.  Van Tassel-Baska (2008) states that if a curriculum is designed with the best 
learners in mind, it is possible to raise the ceiling for the learners; those with barriers 
to learning, as well as MGLs.  The NCS (2011a) policy document provides guidelines 
on how to differentiate and cater for learners’ diversity.   
Instead of creating a particular curriculum for the MGLs who are the subjects of this 
study, a decision was taken to use the NSWKBKs designed by Brombacher and 
Associates (Appendix 6) as the EAL curricular materials for this study.  The relevance 
of these workbooks is that they make both differentiation and compacting of the current 
curriculum possible and, furthermore, up to NSWKBK 12 the workbooks are available 
in all the official languages (English, Afrikaans, isiXhosa, isiZulu) of South Africa.  It 
follows that these materials allow for differentiation (as suggested by NCS, 2011a) and 
compacting. The content of the NSWKBKs is developmental in nature.  The material 
offers personal support, courses, and online resources, to support the development 
and understanding of number sense in mathematics for both learners, teachers and 
parents (www.numbersense.co.za).  Tomlinson et al. (2008) and Kokot (2015) stress 
that no single profile can be assumed for gifted, highly able and MGLs. Regarding this 
aspect, South Africa is no different from the rest of the world, as there are also MGLs, 
highly capable and gifted learners in every single school, coming from both high and 
low-income home backgrounds, and having their language of instruction different from 
their home language (e.g. English).  These learners may have the benefit of exploring 
new mathematical concepts in their home language with NSWKBKs.  By working not 
only with their language of instruction but also learning from workbooks written in their 
respective home languages (e.g. isiXhosa) a better understanding and consolidation 
of concepts at an early age is promoted.  Curriculum and instructional materials 
should:  (1) facilitate the continued advancement of learners; (2) ensure persistent 
increase of  challenges; (3) respond to the reality that the learners in a class are 
typically distributed along a developmental range that stretches from beginner to 
proficient; and (4) needs to respond to the needs of all learners to be both thinkers (to 
think for themselves) and learners (to learn from others) (Tomlinson et al., 2008).  
NSWKBKs meet these criteria, and as it is not strictly grade-related learners can work 
at their own pace and teachers can use the content of the pages to extend the thinking 
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of the learners. It can be used flexibly according to the ability of the all learners, those 
who are MGLs as well as those who are developmentally behind.   
The Parallel Curriculum Model (PCM) is a designed differentiated curriculum that  
approaches curriculum through four parallel curricula, namely: (1) the core curriculum; 
(2) the curriculum of connections; (3) the curriculum of practice; and (4) the curriculum 
of identity, with  important underlying assumptions, namely: (1) curriculum and 
instruction must be flexible enough for the needs of all learners in the broad continuum; 
(2) the teachers must have a good understanding of their subject and the 
characteristics of a high-quality curriculum;  and  (3) flexibility provides useful 
guidelines for thinking of what and how we teach a broad ability-range of learners 
(Tomlinson et al., 2008).  The underlying assumptions of PCM are already vindicated 
by NCS.  Hindrances to the underlying assumptions are quality assurance measures 
through prescribed content driven pace and assessments.  The following questions 
result from the abovementioned: 
• Is it possible to apply the concept of the PCM to the NCS (CAPS), therefore 
creating and assisting teachers with the differentiation?  
• In terms of the requirements of the PCM and in comparison, to NCS (CAPS), 
what will relate to the core curriculum?    
• What are the connections, practice, and identity and how can these be 
described and incorporated for the benefit of MGLs?   
As learners move between novice (having the basic knowledge) and expert (being 
able to apply the basic knowledge to new situations) stages, their self-esteem should 
improve, and the use of their knowledge should become more creative and flexible.  
In the South African context, the general notion seems to be that having basic 
knowledge is sufficient. If learners are offered a differentiated curriculum which 
exposes them to advanced material, emphasizing higher levels of thinking and 
problem-solving, and exposing them to a world of great ideas, issues and themes, 
learners should move away from and be less concerned about doing something in the 
right way or the teacher’s way; instead they would want to encounter, accept and 
embrace challenges.  
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At the school where the research was conducted, the NSWKBKs are used in the FP 
as the approach to curricular content.  It was decided to use NSWKBKs for the purpose 
of quality assurance amongst the different classes in the grade to ensure that all 
learners in the different classes cover the same content. NSWKBKs and iPads are 
integrated with the contents covering the curriculum. It provides learners with rich 
insights on how numbers are interrelated and how numbers can be manipulated in 
different ways to perform calculations and solve numerically based problems.  The 
NSWKBKs were initially developed as worksheets by Brombacher and Associates to 
assist teachers in low socio-economic status schools.  Over time, these worksheets 
have taken on the form of page-a-day workbooks, providing a comprehensive 
mathematics learning programme used in a wide range of schools and other contexts 
(e.g. remedial and support programmes) across South Africa.  
For this research study, the NSWKBKs provided the basis for teaching SRL skills to 
younger learners (the focus of the research); learners can do self-assessment and 
continue with activities, and when a problem occurs, assistance is available.  There 
are 26 (48-page) workbooks in the series, which are numbered from 00 to 24.  There 
are two books (0 and 00) for Grade R, twelve books (1 to 12) for the FP and twelve 
books (13 to 24) for the IP.  Although the books are aligned to grade levels (as 
described), they do not have to be used strictly in this order. The books are typically 
used based on one book per term and one page per day.  Ideally, all learners should 
advance through books at their own pace independently with learners regulating their 
own learning. This aspect was viewed as ideal for the context of this study inasmuch 
as MGLs should not be constrained in their progress by the other learners in the class.   
If they are able to work independently, they can progress at a more rapid pace.  When 
learners reach a gap between the current and potential development, they can ask for 
assistance which is in line with Vygotsky’s zone of proximal development (ZPD) 
(Bodrova & Leong, 2015).   The appropriate tailored intervention, according to the 
needs of the individual learner, can then be provided by knowledgeable others 
(teachers, parents and peers) to assist learners in achieving their goals. The 
knowledgeable others may be any person who can assist with the understanding of 
new concepts.  This ‘scaffolding’ will develop the learners’ understanding of 
mathematical concepts, as well as improve their self-esteem and self-efficacy 
(Tomlinson et al., 2008).  The purpose of assisting development will increase (going 
30 
towards becoming automated), and a shift in ZPD will open new potential development 
and learners can go along to learn more complex, higher-level material.   
The assumption and philosophy behind the NSWKBKs are that it provides support for 
differentiated teaching, independent learning, and learners experiencing mathematics 
as a sense-making activity.  The workbooks were designed and developed by 
mathematics teachers and researchers and feedback from users constitute refining 
and keeping abreast for the 21st Century as some of the books are already in digital 
form with self-marking abilities.  The workbooks cover the South African mathematics 
curriculum for numbers, operations and relationships, and patterns, functions and 
algebra in the FP.  The rationale for there being no worksheets (written activities) for 
space and shape (geometry), measurement, and data handling in the FP is that the 
understanding of these concepts is developed through practical activities during this 
phase.  NumberSense Companion Workbooks addressing space and shape 
(geometry), measurement and data handling do exist for the IP.  Teacher guides are 
available for aspects of the learning. 
Given that designing and developing a new curriculum and teaching and learning 
materials for the learners targeted by this research experiment was impractical, the 
obvious decision was rather to explore how the current curriculum and MEP can 
support differentiated teaching and learning of concepts of mathematics as envisaged 
by the research activities.  It also supports compacting and acceleration.   The purpose 
of compacting is to cover the known aspects in shorter time periods and then 
accelerate with higher, advanced task demands (Van Tassel-Baska, 2008).  Since 
problem-solving is also an underpinning design feature of the NSWKBKs, the 
materials provide an additional vertical extension to the learners participating in the 
study, as well as problem-solving activities in higher number ranges as expected in 
the Grade 3 curriculum.  Aspects of the NumberSense Companion Workbooks for 
Grade 4 were therefore also included as part of the experiment for MGLs.  
2.2.2.2 Experiment 
As the NSWKBKs were used at the selected school, but not in a differentiated manner 
it was decided (after discussion and consultation with Mr Brombacher) to use the 
books as part of the MEP for the experiment (Appendix 6).  Teachers shy away from 
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differentiation as planning and controlling the content for different groups need careful 
consideration.  The general guideline would typically be for Grade 1 learners to 
complete NSWKBK 4 by the end of the year and the learners start NSWKBK 5 at the 
commencement of the Grade 2 year, with no differentiation.  If it is done in a 
differentiated way, learners should be divided in three or four ability groups.  These 
ability groups should then be at different levels according to their developmental stage.  
The workbooks are typically used as the basis for whole class teaching with all learners 
completing the same page of the same workbook on the same day (in other words no 
differentiation).  Typically, during the course of a week, learners would have completed 
four pages.  Grade 2 completing NSWKBKs up to 8 and Grade 3 learners to start with 
NSWKBK 9 and complete up to 12.   
Ability grouping within the grade was used for the study.  The learners in the 
experimental group were taken out of their respective classrooms for the duration of 
the daily mathematics lesson and were taught (sometimes DT) and assisted (SRL) 
with the building of mathematical knowledge through practical work, problem solving 
and explanatory talk.  The assistance focused on developing learners’ exploratory talk 
and metacognitive skills; metacognitive skills being: (1) setting goals; (2) 
understanding their learning styles; and (3) being able to assess their learning.  This 
included: setting goals to cover and complete expected work; to always do the best 
they can; not to be embarrassed to ask for assistance; to understand that learning 
styles differ and that getting to answers in different ways is acceptable; being able to 
assess their work and inform them about their own learning and understanding. The 
learners, in the control group remained in their classrooms; they also used the 
NSWKBKs and were taught through DT by their class teachers.  The duration of the 
lessons was one hour each.  
2.3 GIFTEDNESS  
It is not only philosophies about giftedness that vary, but also the attitudes of 
individuals (teachers, lecturers, departmental officials, politicians, policy makers) 
which contribute to the debate on gifted education (Goodhew, 2009).  The plethora of 
questions remain as there are still differences of opinion on what it means to be gifted 
(Davidson, 2009):  Who are these gifted, high ability and talented learners?  How does 
one identify these learners?  What are reputable examples of defensible programmes 
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and services?  How can gifted education programmes and practices enhance learners' 
learning opportunities?  What are the most effective approaches to instruction for 
gifted, high ability, and talented learners?  How can parents and educators effectively 
work together in support of these learners?  By referring to a general lack of uniform 
consensus, Davidson (2009) and Stoeger (2009) described giftedness as a unique 
construct because of the inherent difficulty in figuring out what it means to be gifted.  
Different individuals have diverse perceptions of the words gifted, giftedness, able, 
highly able, exceptionally able.  Pfeiffer (2013) and Borland (2005) view giftedness as 
a social construction, created to categorise learners.  Change of viewpoints over the 
years also influenced research (Borland, 2003; Stoeger, 2009).  Renzulli (2012) 
consistently argued that the labelling should be “high potentials” as opposed to gifted 
or not gifted.  According to Stoeger (2009), research has had three stages, namely, 
the theological scene where giftedness was seen to be God given; they were seen as 
superhuman beings, which indicates why the words gifted and giftedness to some 
mean these gifted beings are the Einsteins in society.  The second stage is the 
metaphysical stage where “giftedness and talents were intensely associated with the 
individual” and their aptitudes (Pfeiffer, 2013; Stoeger, 2009; Subotnik et al., 2011).  
Giftedness was seen as a generic, inherent quality of an individual that needs to be 
recognised.  By implication, it meant people with IQ’s of 130+ where the score is 
dependent on a standardised test for easy identification (Borland, 2009; Goodhew, 
2009; Pfeiffer, 2013; Subotnik et al., 2011).  Traditionally, the primary and still most 
concentrated attention to giftedness and gifted education, is directed at those learners 
with high intellectual abilities.  Some individuals even suggest that giftedness in itself 
is the result of endless practice and social advantage (Subotnik et al., 2011).  The third 
stage represents the scientific stage which started in the 20th century and still prevails 
where reasoning and measuring of talents and gifts are done empirically (Gagné, 
2005; Stoeger, 2009).   During this stage, Renzulli’s Three-Ringed Conception of 
Giftedness has filtered through and the notion that people with above-average ability 
with creativity and task commitment, are also capable of displaying giftedness 
(Goodhew, 2009).  This interpretation moved along into the 21st century, with 
refinements and additions to the 20th century models. 
Subotnik et al. (2011) describe giftedness as an unquestionably higher demonstration 
of capability in a talent domain comparative to other learners in that domain.  
33 
Giftedness in certain domains is developmental and it is important for society (in this 
case education) to provide a starting point to develop the necessary skills (Subotnik 
et al., 2011).  Ability is the crucial variable in the beginning stages (Subotnik et al., 
2011).  The next stage is achievement, through persistent enthusiasm and self-
discipline not to give up when confronted with difficulty (Subotnik et al., 2011).  The 
final stages of fully developed talents are the eminence of the outcome of being gifted 
(Pfeiffer, 2013; Subotnik et al., 2011).  Psychosocial variables play a vital role in the 
demonstration of giftedness at every developmental stage.  Both cognitive and 
psychological variables are pliable, and cultivation thereof must be purposeful 
(Subotnik et al., 2011).  Many gifted learners can find themselves in adverse social or 
academic difficulties from time to time, as their giftedness does not exclude them from 
experiencing problems (Pfeiffer, 2013).  The National Association for Gifted Children 
(NAGC, 2019) in America, supporting the needs of gifted learners, describes gifted 
individuals as those who demonstrate outstanding levels of ability or competence to 
reason and learn in one or more domains (NAGC, 2019).   These domains can be any 
structured area of activity with its symbol system (e.g., mathematics, music, language) 
and set of sensor motor skills (e.g., painting, dance, sport).   
Although very few experts in the gifted field still believe that giftedness is purely about 
high IQ’s, the universal perception of the general public and education profession is 
that gifted learners are believed to possess a general ability to reason and this allows 
them to be academically successful (Cox et al., 1985; Hymer & Michel, 2013; Pfeiffer, 
2013; Subotnik et al., 2011).  The assumption is that once identified as gifted, those 
individuals remain gifted, regardless of whether they achieve or not (Subotnik et al., 
2011).  There is no guarantee that gifted learners will reach their full potential; 
however, that does not mean that educational systems must not provide for it.  
Different sets of criteria to identify gifted learners may be ineffective, by either 
excluding too many learners, or inefficient, by including too many learners (Coleman 
& Cross, 2005).  Childhood giftedness is defined by the exceptional achievement of 
general ability (Davidson, 2009).  It is not always clear as to why some individuals are 
identified as gifted during childhood but not in adulthood and vice versa.  In general, 
adult giftedness is determined by creativity and distinction typically based on the 
extraordinary creation or discovery of a new way to create or conceptualise information 
in a specific domain (Siegler & Kotovsky, 1986). 
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Researchers argue that outstanding academic achievement requires more than 
intellectual ability and that an IQ test provides limited and often misleading information 
about a learner’s mental ability (Gagné, 2005, 2011; Renzulli, 2012; Sternberg & 
Grigorenko, 2002).  It is quite possible for learners to have special learning abilities in 
some, but not all learning areas (e.g. to be good at mathematics, but not reading).  
Even within the mathematical subject range itself, abilities differ; e.g. learners may 
have the ability to excel at calculations yet struggle with spatial orientation or reading 
time.  To identify a single group as the gifted is to misunderstand the diversity of 
intelligence.  A learner identified as gifted in a specific school, may move to another 
school and not be regarded as gifted and vice versa.  Learners remaining in the same 
school sometimes suffer a similar fortune when retested and performance does not 
reflect giftedness.  The gifted and talented cohort is not fixed, as psychological 
variances may impact on the performance of the learner, which could emerge at any 
later stages of development as having a significant impact on a learner’s performance 
(Subotnik et al., 2011).  Thus, moving learners to and from gifted and talented classes 
or within differentiated groups must be handled with care. 
For the purpose of this study, Gagné’s (2015) general interpretation will be followed 
as at the moment in the South African context it offers the most inclusive definition for 
the diversity along with Kokot’s (2015) approach that giftedness is an inherent potential 
for above average achievement in one or more areas that have value for a specific 
culture.  Although the proposal according to Gagné (1998) for MGLs in gifted 
population is around 10%, the model allowed for deviation for experimentation on 
grounds of environmental factors (milieu, individuals and resources), intrapersonal 
traits (physical and mental) and goal management (awareness, motivation and 
volition) to ensure inclusiveness across all abilities according to performance.  
Deviation from the suggested selected criteria was done, seeing that the performance 
of Grade 3 learners in Mathematics exceeded the numbers suggested by Gagné 
(1998) and Kokot’s (2015) approach of inherent potential.  As already explained, 
individuals differ in their interpretation of giftedness that is linked to identification of 
gifted learners to participate in differentiated programmes.  In this study, selecting 16 
learners per class did not present any challenges since the performance of these 
learners qualified them to participate in the MEP in lieu of their achievement levels. 
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Gagné (2015) states that most educators refer to gifted and talented learners as if the 
concepts of giftedness and talent are synonymous.  Others have yet a different 
understanding of the two concepts, i.e. that giftedness (ranking in higher order than 
talent) refers to high cognitive abilities, whereas talent refers to all other forms of 
excellence (art, sport, technological) (Gagné, 2015).  Gifted learners, who rarely 
undergo demanding learning experiences, may consequently lose confidence in their 
ability or competence to perform well on challenging learning tasks.  Many of these 
learners resort to finding the easy way out, and postponing their exposure to 
challenges in many patterns of underachievement (DoE, 2007; Schmitz & Galbraith, 
1985; Winebrenner, 2000).  In order to appreciate giftedness, it is important to look at 
theories of learning and cognitive development, which underscore the concept.  
2.4 THEORIES OF LEARNING AND COGNITIVE DEVELOPMENT 
Dignath and Büttner (2008) remind that although cognitive learning and SRL had been 
studied intensively lately, these theories resonate with the historical educational 
research of Piaget in 1954, Vygotsky in 1978, and Bandura in 1994.  Theories of 
learning have developed under three different paradigms: the behaviourist, the 
cognitive, and the constructivist paradigm (Beishuizen & Steffens, 2011; Carneiro, 
Lefrere, Steffens, Underwood, 2012).  Under the behaviourist paradigm, a change of 
behaviour due to external stimuli defined the learning with product-orientated 
perceptions (Roelofs, Visser, & Terwel, 2003); the cognitivist paradigm debated that 
the mind should be understood and that the learner was not a recipient of knowledge 
but the processor of the knowledge (Beishuizen & Steffens, 2011).  The change came 
in the form of content-driven theories of learning and instruction (Boekaerts, 2002a).  
In Boekaerts (2002a) it is suggested that context-driven theories should supplement 
content-driven theories of learning.  Constructivists agreed that learning is related to 
knowledge, but the learner constructs the knowledge and understanding in a social 
context (Carneiro et al., 2012; Koshy et al., 2009; Temli Durmus, 2016).  Siemens 
(2004) and Beishuizen and Steffens (2011) refer to the next new paradigm as 
“connectivism,” a learning theory for the 21st century and the digital age (Beishuizen & 
Steffens, 2011; Siemens, 2014).   The statement of Prensky (2005), “We can no longer 
decide for our learners; we must decide with them,” clearly indicates that teachers 
cannot proclaim to learners that they are BBT (born before technology) as it 
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remonstrates that learning ends at a certain point, effectively negating the existence 
of the concept of lifelong learning. 
Many researchers designed theories for cognitive development as early as 1920s 
(Vygotsky), 1936; (Piaget), 1952; (Bloom); with revised versions in 2000 (Anderson, 
Krathwohl, & Bloom in Pietersen, 2006) to assist education authorities in the design of 
curriculum for education and training.  Vygotsky established a developmental learning 
theory within a sociocultural approach to cognitive development, believing cognitive 
development varies across cultures (Ambrose, Van Tassel-Baska, Coleman, & Cross, 
2010; Sha, Looi, Chen, Seow, & Wong, 2012).  Piaget noticed that younger learners 
answered questions differently from older learners, hence his study with younger 
learners. He proposed that younger learners are not less knowledgeable, but gave 
different answers, simply because they thought differently.  Tapping into the thinking 
processes of younger learners will enable better understanding of their mathematical 
knowledge.  A focal point of Piaget’s theory is that there is an interaction between the 
learner and the environment and that a learner cannot learn without this interaction.  
Piaget’s stage theory is based on age and had a massive impact on schools, teaching, 
and education as it is today.  Bloom’s Taxonomy was developed to enhance higher 
order thinking.  Carefully developed definitions were provided for each of the six major 
categories within the cognitive domain.  These domains were broken into 
subcategories and were ordered from simple to concrete and concrete to abstract 
(Krathwohl, 2002).  Thus, the need for learners to manipulate concrete elements for 
better understanding of the abstract (Pietersen, 2006).   
In this study, activities done and uploaded to Google Classroom were mostly concrete 
activities for space and shape, in order to ensure the learners’ development to the 
abstract, as these aspects remain challenging even for MGLs as they are consistently 
spoonfed in the school system, wanting the teachers’ approval. 
2.4.1 Vygotsky’s theory of cognitive development 
Vygotsky argued that social interaction is crucial for cognitive development (Hecox, 
2010; McGlonn-Nelson, 2005; Pietersen, 2006).  According to Vygotsky, learning 
always occurs in a social context with more knowledgeable others (MKO), where 
social interaction provides language opportunities and language is the foundation of 
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thought (Hecox, 2010; McGlonn-Nelson, 2005; Vygotsky, 1978).  The MKO can be 
anyone that can assist in solving a problem.  Vygotsky looked at the function of 
egocentric speech and loud monologues of young learners to regulate and plan their 
behaviour (Vygotsky, 1978).  As learners get older, monologues become internalised, 
and by the time they reach adulthood, it is an automated process likened to breathing 
and walking (Bodrova et al., 2011; Sternberg & Grigorenko, 2004).  Exploratory talk 
(verbal thinking) is the foundation for more abstract thinking (planning, reasoning, 
memorising, evaluating) which are integral aspects of SRL theories.  Vygotsky 
described the gap between the current and potential development as a zone of 
proximal development (ZPD).  ZPD includes performing tasks above level of 
competence for continued learning (Koshy et al., 2009; Linnenbrink & Pintrich, 2003; 
Vygotsky, 1978).  In the ZPD, learners could potentially bring in knowledge through 
the help from MKO.  Support by MKO must be tailored to the needs of the learner, with 
the intention of helping the learner achieving their goals (Vygotsky, 1978) .  The 
learning experience must be appropriate to the learner’s level of inclusion and 
comprehension and not too slow to cause boredom, but not too fast causing a creation 
of helplessness (Dare et al., 2016; Gagné, 2015).  This ‘scaffolding’-process provides 
support to learners within and across stages to master challenging content and skills 
(Tomlinson et al., 2008; Vygotsky, 1978).  As such, the current development will 
increase (going towards becoming automated), the ZPD will shift and open new 
potential development, and learners can go along the continuum to learn more 
complex, higher-level material.  The zone of accomplishment grows bigger as the ZPD 
moves into potential development (Figure 2.1).  
Vygotsky’s argument, that the development of language and thought go together, was 
adopted for this study; hence the importance of proper mathematical language for 
exploratory talk and conversations concerning mathematics.  Therefore, the ability, to 
communicate, explain and learn from others, is as important as the interaction with the 
material world (Hecox, 2010; McGlonn-Nelson, 2005).  For this study MGLs were 
grouped together according to ability to enable mathematical discussions to facilitate 
learning from one another in a mathematically focussed social environment.  The 
MGLs had sufficient opportunity to learn from one another in a structured social 
environment.  Conversations and discussions about problem-solving and assisting 
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one another with Google Classroom, were verbally allowed and encouraged during 
the sessions with the experimental group.   
 
Figure 2.1: Vygotsky’s theory of cognitive development 
2.4.2 Piaget theory of cognitive development 
The participation of the learner is a central component of Piaget's developmental 
theory of learning and thinking (Cherry, 2018).  By implication it means that knowledge 
is not merely transmitted verbally to the learner, but the learner must construct and 
reconstruct the knowledge (Cherry, 2018). Piaget's ideas have caused a vast amount 
of research that increased the understanding of cognitive development.  His cognitive 
theory consists of three elementary components, namely, schemas, adaptation, and 
stages of development.  According to Piaget, all learners have the cognitive 
mechanisms to learn on their own (SRL), and the interaction with 
the environment allows them to do so using actual discovery (Pietersen, 2006).  
Piaget’s theory of readiness to learn was necessary for curriculum development, as 
this readiness determines when specific concepts and information (and during which 
stage) it should be taught.  As this is a general assumption of all learners, there will 
always be the exception to the rule, including MGLs who are ahead of their peers.   
Schemas are a way of organising knowledge and are the building blocks for intelligent 
behaviour, which will be used to understand and respond to old and new situations.  
MGLs will understand and connect new concepts with old ones with relative ease.  
39 
Adaptation is the processes that enable the transition from one stage to another and 
the adjustment to the world.  The alignment happens through stages of assimilation, 
accommodation, and equilibration.  With adaptation, knowledge will be retrieved from 
previously related experiences.  If no relation can be found, knowledge will need to 
change to be accommodated.  Equilibrium occurs when a schema can deal with most 
of the new information through assimilation.  When new information cannot be fitted 
into existing schemas (assimilation), an unpleasant state of disequilibrium occurs.  The 
learning process is driven by equilibration because as frustration creeps in, the search 
to restore balance by mastering the new challenge (accommodation) becomes 
evident.  Once the further information is acquired, the process of assimilation with the 
new scheme will continue until the next time an adjustment needs to be made (Figure 
2.2).   
 
Figure 2.2: Piaget’s schema interpretation from assimilation to accommodation 
Descriptions of the different stages often include an indication of the age at which the 
average learner could accomplish milestones.  Piaget believed that learners think 
differently to adults, and stated that learners go through four universal stages of 
cognitive development.  Development is biologically based, and changes as the 
learner matures.  Another aspect of his stage theory is that it is universal, and that it 
applies to everyone in the world regardless of their differences.  Cognition, therefore, 
develops in all learners in the same sequence of stages and no stage can be missed 
out, although some learners may never attain the later stages.  Learners go through 
the stages of Piaget at different rates.  These different rates imply that MGLs can go 
through these stages at a faster rate.  Piaget (1952) believed that these stages are 
universal and that the same sequence of development occurs in learners all over the 
world, irrespective of their culture.  He concentrated on the general stages of cognitive 
development and biological maturation and did not consider the effects which social 
setting and culture may have on cognitive development.  Piaget’s cognitive theory 
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encouraged the following classroom practices:  the process of learning as opposed to 
the end product, is essential; the use of active methods of teaching and learning; 
collaboration and individual activities must be included; the creating of equilibrium 
activates problem-solving skills; and constant assessment of the learner’s level of 
development.  
Unfortunately, not all of these practices are evident in the current day South African 
public schools as the product is evidently held in higher esteem than the process.  The 
constant assessment processes are not necessary to determine the level of 
development but are merely accountability tools.  For development to take place, 
learners need to be advanced from their individual stages of development and not only 
on curriculum content covered.  Another indisputable problem in the South African 
education system is that the classes in public schools are overcrowded and teachers 
are seriously challenged to survive within the system, leading to an even lesser focus 
on the process of learning. 
This study made provision for individual advancement by using the NSWKBKs as 
learners progressed at their own pace.  The content of the NSWKBKs takes learners 
backwards and forwards intermittently, to revisit previous learned content and add new 
content to existing content, in other words, incorporating the Piaget-model of learning. 
2.4.3 Bloom’s taxonomy of cognitive development 
The taxonomy of educational objectives by Bloom (1956) has become the pillar of 
many teaching philosophies.  It has been used to classify curricular goals, and also to 
test and analyse the breadth or lack thereof across the range of the domains 
(Krathwohl, 2002).  In philosophies, where the emphasis is on higher-order thinking, 
the values are inherent in the top levels of the taxonomy, including application, 
analysis, synthesis and evaluation.  The taxonomy consists of three domains (also 
called categories), namely, cognitive (mental knowledge) and the primary focus of 
formal schooling; affective (feelings and emotional reactions) and psychomotor 
(physical manipulation).  These domains can be seen as goals of the learning process, 
whereafter new skills, knowledge and attitudes have been acquired.  Bloom’s original 
taxonomy of cognitive objectives consisted of six categories, with subcategories 
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arranged in a hierarchical structure, where a more complexed skill or ability required 
the mastering of a previous one (Krathwohl, 2002). 
 
Figure 2.3: Bloom’s original and revised taxonomy  
A revised taxonomy comes in the form of two dimensions, namely, knowledge 
dimension and a cognitive process dimension.  Under the knowledge dimension, a 
fourth main category, namely, metacognitive knowledge, was added.  The original six 
categories remained, three categories renamed, two interchanged and with three 
minor name changes (from nouns to verbs).  Figure 2.3 displays Bloom’s taxonomy, 
original and revised with the categories classified from simple to complex. 
For the purpose of this study, these cognitive processes are interrelated and the 
assumption was that learners move up and down the Bloom’s triangle (ladder) as they 
(according to Piaget) construct new knowledge, accommodate the new knowledge in 
the ZPD through MKO, understand and apply it.  Acquiring new knowledge occurs 
continuously and every time new knowledge is constructed, the process starts with 
remembering again.  Therefore, the MEP is positioned amongst Piaget’s 
constructivism, Vygotsky’s socio-culturalism, and climbing up and down Bloom’s 
ladder to understand, apply, analyse, evaluate and create with the new knowledge 
accumulated and remembered (Sha et al., 2012).  The MEP with the NSWKBKs 
challenge learners consistently to construct new knowledge, then take them back for 
understanding and challenge them to apply and analyse.  These problem-solving 
techniques create opportunities for exploratory talk which reinforces understanding 
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and constructing of knowledge.  Models of giftedness are all somehow in different 
ways, grounded in the theories of Vygotsky, Piaget and Bloom. 
2.5 MODELS OF GIFTEDNESS AND INTELLIGENCE 
Modern-day models of giftedness are more complex and multidimensional than those 
based on intelligent quotient (Davidson, 2009; Reis & Renzulli, 2010).  Models of 
giftedness have increased in complexity.  The current focus is more on the notions of 
intelligence, with some models attempting to bridge the gap between childhood and 
adult giftedness (Davidson, 2009; Reis & Renzulli, 2010).  Although most models do 
not embrace just academic ability, a reasonable amount of intelligence is still required, 
together with other abilities, to complement or enhance a specific ability.  Even people 
outside the field of education, are familiar with Howard Gardner’s theory of multiple 
intelligences (MI) that consists of eight autonomous bits of intelligence (Gardner, 1983, 
1993, 1999).  Gardner believes that each of these has a neurological basis and a 
unique set of core operations.  Three of the eight components of intelligence, namely, 
language, logic/mathematics and spatial ability are similar to abilities measured by IQ 
tests.  The other five intelligence components that have evolved are assessed in a 
meaningful context and are valued by many cultures (Davidson, 2009; Davis & Rimm, 
2004).  
Other well-known models are Renzulli’s three-ring conception of giftedness, the 
Schoolwide Enrichment Model (1985), the Talent Search Model (1982), and the 
Integrated Curriculum Model (1998) as cited by Ambrose et al. (2010).  Ambrose et al 
(2010) raised the concern on if research on giftedness is really about the increase in 
understanding or purely about validation of models.  The reality is that there needs to 
be some common ground as to what giftedness entails, but that models might need 
modifications to suit the need of in this case the South African diversity.  This was 
apparent in the selection of MGLs for the experiment.  Gagné’s model had to be 
modified for this study because the number of MGLs in a class exceeded the 
suggested percentage as indicated in this model (Gagné, 1998). 
For the establishment of Radford House School, well established models played a 
crucial role in determining the way forward (Kokot, 2015).  Giftedness is genetically 
rooted in the learner and it develops within an interactive network of relationships. 
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Learners may be born with genetic potential in their neurological structures, but it 
needs to be developed to realization by and within the world they live in (Kokot, 2015).  
An environment needs to be created where the cognitive, conative, affective and 
physical abilities of the learner can be nurtured and cared for.  The environment is 
inclusive of all the context that surrounds and interact with the learner (the school, 
parents, peers and objects) (Kokot, 2015).   
2.5.1 Renzulli’s three-ring conception of giftedness 
Renzulli's ideas (above average ability, task commitment, and creativity) are used in 
many schools throughout the UK, USA, and Australia (Goodhew, 2009; Plucker & 
Callahan, 2014; Reis & Renzulli, 2010).  Learners do not reveal giftedness at all times, 
as gifted performance requires some interest in the activity at hand.  This interest 
requires opportunities, resources, and encouragement.  Renzulli argued that 
psychological characteristics such as task persistence, creativity, and motivation are 
as significant to creative productivity as is intellectual or academic ability and that 
these characteristics should be sought out and cultivated in school programmes. The 
ring of above-average ability includes both general and specific abilities.  This ring 
links most closely to traditional cognitive behaviours.  Task commitment is one of the 
non-intellectual traits; however, it is needed for success (Renzulli, 2012).  The circle 
of task commitment includes traits like perseverance, determination, willpower and 
positive energy and can collectively be seen as motivation.  How often do teachers tell 
parents that their child can do better with more effort?  Is that not a reflection on the 
system, not creating opportunities for those learners not to fall into boredom and just 
aim to score high enough to get through the system?  The circle of creativity includes 
uniqueness, imagination and the willingness to challenge tradition.  Does the school 
system provide for this kind of creativity?  Teachers are compelled to mark and assess 
according to specified criteria by the DBE as learners have to all display their 
understanding in exactly the same way.  At FP subject (Mathematics) specific 
meetings the message was conveyed that if learners do a DBE assessmetn and not 
show all the steps for working out and it was not done in a specific manner they will 
not be afforded the marks.  This fixed mind thinking means that teachers need to drill 
methods instead of understanding.  In the MEP, MGLs were allowed give an answer 
and to show their understanding in ways displaying their understanding (even 
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drawings).  Understanding concepts is of utmost importance as it is the building blocks 
for future understanding.  
The three-ring conception of giftedness (Figure 2.4) is overlapping, developmental and 
not cast in stone.  Renzulli (2012) argues that this conception of giftedness would fulfil 
societal needs and is generally consistent with democratic philosophies of education 
and equity education for all learners.  Kokot (2015) argues that the three-ring concept 
is not defined enough as above average ability, creativity and task commitment means 
different things to different individuals and is not seen as abilities grouped together for 
most gifted behaviours. 
 
Figure 2.4: Renzulli’s Three-Ring Conception of Giftedness 
2.5.2 Gagné’s Differentiated Model of Giftedness and Talent (DMGT) 
According to Mhlolo (2017), Gagné’s model is amongst the top six models affecting 
international classroom practice in the field of gifted education. In earlier studies 
Gagné (2017) disclosed his dissatisfaction with the interchangeable use of the terms 
gifts and talents.  Gagné’s concerns are reflected in his constant refining of DMGT.  
The Developmental Model of Natural Abilities (DMNA) was added to DMGT which 
became Comprehensive Model of Talent Development (CMTD) and lately changed to 
the Integrative Model of Talent Development (Gagné, 2015, 2017).   
In Gagné’s DMGT, he describes giftedness as the possession and use of outstanding 
natural abilities and talent as the outstanding mastery of systematically developed 
abilities (Figure 2.5).  The DMGT comprises six components.  The components 
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demonstrate the progression from natural abilities or gifts (G) to achievements or 
talents (T).  All learners have genetically based natural abilities to some extent, but to 
be classified as a gift it needs to be displayed at a high or exceptional level (Davidson, 
2009).  Learners’ natural abilities can be in the form of mental (intellectual, creative, 
social, perceptual) or physical (muscular, motor control) abilities (Davidson, 2009).  
Talent (T) refers to the outstanding mastery of logically developed aptitudes or 
capabilities, embracing knowledge and skills, in at least one field of human endeavour 
(in the case of this experiment, Mathematics).  The NumberSense programme is 
systematically developed for the development and mastery of mathematical content.  
Progression is facilitated through a developmental process (D) of maturation, learning, 
training, and practice of the talent or achievement (Davidson, 2009; Gagné, 2005, 
2015).  The developmental process is an organized, careful, ongoing and advanced 
application in order to achieve a specific superiority in the gifted field.  This process 
can either be assisted or hindered by factors that Gagné describes as catalysts.  These 
catalysts are groups divided into environmental (E) or intrapersonal (I) and also include 
the chance component (C) as a factor that can impact on all of the contributing 
components (Davidson, 2009; Gagné, 2015).  These catalysts are not mutually 
exclusive and can impact negatively or positively on the developmental process 
(Merrotsy, 2017).  Environmental factors include milieu (EM), individuals (EI) and 
provisions (EP) / resources (ER).  EM includes a diversity of environmental influences.  
These could be physical ones (climate, rural or urban living), social and cultural ones 
as well as economic issues (family’s wealth).  EI is the section where significant 
persons in the immediate environment has a personal influence and impact on the 
development process.  The EP or ER is the covering of all the programs and services 
that are available for the developmental process to happen. This will include 
enrichment in density or curriculum compacting.  These could be done as part-time 
activities (clusters and pull-out classes) or full-time ability grouping or as accelerative 
enrichment (early entrance to school, grade skipping.  Intrapersonal factors include 
traits and goal management.  It is within these two catalysts that curriculum and SRL 
are situated.  Therefore, in DMGT natural ability is not a guarantee for future 
development as nature and nurture work together to convert it into talent (Davidson, 
2009).  Internal and external environmental events, beyond anyone’s control, are 
incorporated in the chance factor. 
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Source: Gagné, 2015 
Figure 2.5: Gagné’s differentiated model of giftedness and talent (DMGT)  
Early studies of Gagné (2015) proposed a metric system for identification and inclusion 
of learners which has evolved, developed and amended by departments of education 
and developers of gifted programmes to suit the needs of their own countries and 
situations (see Table 2.3 suggested groupings) and Population (section 3.4.2) for 
amendments. 
Table 2.3:  Gagné’s (1998) metric-based (MB) system of levels within the 
gifted/talented population  
Label Percentage 
Ratio in general 
population 
IQ 
equivalents 
Standard 
deviation 
Extremely 
Exceptionally  
Highly 
Moderately 
Mildly 
.001% 
.01% 
.1% 
1% 
10% 
1:100,000 
1:10,000 
1:1,000 
1:100 
1:10 
165 
155 
145 
135 
120 
+ 4.3 
+ 3.7 
+ 3.0 
+ 2.3 
+ 1.3 
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The question can rightly be asked: how can the South African education system 
provide for their gifted learners to compete with the rest of the world?  How can a 
model be created or adjusted to suit the South African context?  What kind of model 
will suit the diversity of the South African context?  The researcher was well aware 
that the 10% suggested by Gagné (1998) was modified due to the mathematical 
abilities of the MGLs in the target population. The catalysts, environmental and 
intrapersonal, in the developmental process are developed and hugely supported, 
hence learners’ exceptional performances.   Termly assessment which served as the 
pre-test was designed according to the assessment policy guidelines of the DBE.   
The ease with which Gagné’s DMGT can be linked to existing curriculums and his 
constant refinements for clarity on gifted education can be seen in Walton (2019) 
where he mapped Gagné’s gifts (natural abilities) with Gardner’s MI’s, calling it DMMI 
(Developmental Model of Multiple Intelligences).  
2.6 IDENTIFICATION AND BARRIERS OF GIFTED LEARNERS 
Giftedness in school is an age-related phenomenon and being gifted means to move 
beyond one’s potential.  The National Association for Gifted Children explains 
giftedness as exceptional learning, which can be evident in young learners as 
exceptional performance in tests (high general cognitive ability), and other measures 
of ability (performance) or as a rapid rate of learning, compared to other learners of 
the same age.  This achievement can occur in any domain, e.g. mathematics.  In the 
early stages, the development is unconscious and continuous and as learners develop 
skills over time, it becomes conscious choices.  It is during this unconscious stage that 
the development of learners needs to be nurtured, hence this study with MGLs.  The 
characteristics of giftedness change as individuals mature from childhood to 
adolescence as high levels of motivation, achievement, and creative innovations are 
seen as gifted, as opposed to general intelligence.   
Development and expression of abilities can either be enhanced or inhibited by a 
variety of factors.  The environment sets opportunities for development.  Advanced 
development can only occur if learners actually make use of the opportunities given to 
them, as opportunity (environment) and commitment (personal) are key aspects for 
moving beyond potential.  Learners need to be given the opportunity to advance as 
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fast as they want and are able to.  This study was undertaken as an effort to create 
opportunities for Grade 3 MGLs.  The commitment was for MGLs to make use of this 
opportunity. 
Traditionally only learners who scored high in linguistic and logical-mathematical types 
of intelligence, as represented in an IQ test, were recognised as gifted (Borland, 2004; 
DoE, 2007; Goodhew, 2009).  This made identifying learners easier as high scores 
indicated giftedness.  Ambrose et al. (2010) state that IQ and ability are still favoured 
amongst some researchers.   
The primary objective of education is to prepare learners for life.  For a learner to be 
successful in life, it is important to assist them with the development of becoming 
functional (Jarvis, 2005).  A new sphere, emotional abilities, became evident and 
research gained evidence that giftedness was not only about learners’ cognitive ability; 
hence the development of new models and refining old models of giftedness (Gagné, 
2015; Plucker & Callahan, 2014).  Research indicates a clear link between emotional 
skills, effective teaching, learner learning, and academic performance (Cox, Daniel, & 
Boston, 1985; Davidson, 2009; Ghanizadeh & Moafian, 2011; Gutman & Schoon, 
2013).  The DoE (2007) recognised the need for multidimensional ways of identifying 
gifted learners, as a single IQ test only provides misleading and limited information 
about a learner’s intellectual ability.  Pfeiffer (2013) speaks about the “head strengths 
and heart strengths” that are needed to become functional in life.  Pfeiffer (2013) 
explains how his personal experience with his own child, being talented and selected 
for a specific talent at a young age, influenced his academic work in the field of high-
ability learners.   
The development of ability or talent is a lifelong process and is not expected to be 
fixed (Goodhew, 2009; Steenbergen-Hu, Makel, & Olszewski-Kubilius, 2016).  Gifts or 
talents may emerge at any stage during a learner’s schooling or lifetime.  Therefore, 
moving learners to and from gifted and talented classes, must be handled with care.  
Hecox (2010) highlights the beliefs of NAGC in America that gifted learners would 
benefit from working with homogeneous groups (Rogers, 2007).   
For this study, MGLs with a general talent for mathematics were grouped together, to 
create an environment of like-minded peers in order to promote divergent and creative 
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thinking, and also to create opportunities for exploratory talk about mathematical 
concepts and creative problem-solving.  A variety of programming options (Table 2.4) 
are suggested for the different levels of giftedness (mildly to highly) to challenge the 
diversity of capability within the chosen group. 
Table 2.4: Suggested groupings  
Levels of 
giftedness 
Prevalence Programming options 
Mildly  
(115 –129) 
(basically) 
1:6 to 1:40  
 
Enrichment in regular classroom  
Modified curriculum 
Curriculum compacting 
Moderately 
(130 – 144) 
 
1:40 to 1:1,000 
 
Advanced work 
Challenges within content 
Some form of ability grouping 
Mentorships 
Single subject acceleration 
Single grade skip or early entrance 
to school 
Highly (145 –159) 
 
1:1,000 to 1:10,000 
  
Fast-paced content work in talent 
area 
Ability grouping at least in talent 
area 
Acceleration options 
Challenging academic enrichments, 
e.g. Latin 
Mentorships 
Exceptionally 
(160 – 179) 
 
1:10,000 to 1:1 million 
 
Highly individualised programs 
High school / university level 
programs 
Advanced placement 
Radical acceleration (3+ carefully 
spaced grade skips) 
Ability grouping in specific talent 
areas 
Specific counselling services 
Profoundly 
(180+) 
 
Fewer than 1:1 million 
 
Radical acceleration 
Early admission to university 
Highly individualised programs 
Special program searches 
Special counselling services 
Ability grouping in specific talent 
areas 
Source: Grubb, 2008 
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Table 2.5: Difference between traditional learners and gifted learners  
Traditional Learner Gifted Learner 
• Knows the answers 
• Has good ideas 
• Works hard 
• Commits time and effort to learn 
• Answers questions 
• Is a top student 
• Understands ideas 
• Grasps meaning 
• Is a good memoriser 
• Is receptive 
• Absorbs information 
• Listens with interest 
• Is pleased with own learning 
• Asks the questions 
• Has original ideas 
• Performs with ease 
• May need less time to excel 
• Offers detailed & unique responses 
• Is beyond his or her age peers 
• Constructs abstractions 
• Draws inferences 
• Is insightful; makes connections 
• Is intense 
• Manipulates information 
• Shows strong feelings and opinions 
• Is highly self-critical 
Source:Adapted, Source: Szabos, nd 
MGLs had already mastered much of the prescribed grade-level work in this study; 
therefore opportunities were given to them to function at more advanced levels 
(Johnson, 2000; Winebrenner, 2000).  Although a few MGLs clearly fell within the 
spectrum of traditional learners (see Table 2.5), according to observation by the class 
teachers, they were still afforded the same opportunities for the simple reason that 
giftedness is not a static entity.  The critical point is, if learners are only expected to 
work hard, to know the answers, to simply manipulate information and make 
connections, but never have opportunities to questions issues or to voice opinions, 
how could they ever be expected to demonstrate giftedness? Opportunities were 
created through differentiated educational experiences, including adjustments in the 
level, depth, and pacing of the curriculum to match the current level of their 
achievement and learning rate (Winebrenner, 2000).  The opportunity for the MGLs in 
this study was created by allowing them to advance to the next NSWKBK and to work 
at their own pace. Additional support services, including more comprehensive 
assessments (problem-solving pre-tests, post-tests, and diagnostic assessments), 
counselling, parent education (information meeting with the parents, both 
experimental and control groups), and specially designed programmes (additional 
materials and Google Classroom) were provided.   
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Learners in some societal groups, with exceptional aptitudes may nevertheless not 
demonstrate outstanding levels of achievement, due to environmental circumstances.  
These learners may have had limited opportunities to learn as a result of poverty, 
discrimination, or cultural barriers.  Some others may have difficulty due to learning 
disabilities or motivational or emotional problems. Identification of these learners will 
need to emphasise aptitude rather than relying only on demonstrated achievement 
(Cox et al., 1985).  Such learners will need particular understanding and commitment, 
challenging programmes and additional support services if they are to develop their 
ability and realise optimal levels of performance (Clark & Shore, 2004).  The challenge 
for teachers in a regular classroom, is how to adapt and differentiate instruction to 
meet the diverse needs of gifted learners as they learn differently to traditional learners 
(Hecox, 2010; Winebrenner, 2000).   
One purpose of this study with MGLs was to prevent learners from doing the same 
assignments as everyone else or merely additional work after completing their work.  
The intention was to create challenging tasks to prevent boredom for the individual on 
the one hand, and cooperative learning on the other (Hecox, 2010). 
Johnson (2000) states that gifted mathematical learners have needs that differ in 
nature from those of other learners.  Gifted learners differ in the pace at which they 
learn, as well as in their depth of understanding.  Therefore, differentiation is essential 
in mathematics, because deep levels of understanding and abstraction are required 
for most mathematical concepts.  By ignoring these factors, development of scientific 
interest will not take place.  Consequently, mathematical talent is not strengthened 
(Hecox, 2010; Johnson, 2000).  The progressive nature of a mathematics curriculum 
places scaffolding as an essential component of learning.  As stated by Johnson 
(2000), gifted learners in mathematics also differ from the average learners studying 
mathematics in their application of the following skills: spontaneous formation of 
problems and originality of interpretation, data organisation (including ability and 
flexibility in handling data), mental quickness and fluency of ideas, ability to transfer 
ideas, and ability to generalise. 
The NCS (CAPS) (2011a) provides guidelines by stating that “whatever has been 
chosen as suitable for learners” must also be explained to parents.  The promise of 
equity in education means that there must be provision for MGLs to learn with 
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appropriate and differentiated learning experiences in preparation for lifelong learning.  
Researchers and teachers must examine gifted learners, and their learning abilities, 
with care to meet their needs in all subjects, including mathematics.   
In summary, selection of mathematically gifted learners is not a simple singular 
process.  Teachers need to employ a range of methods to identify them, as academic 
tests are only part indicators of high ability (Koshy et al., 2009).  As this study included 
many Grade 3 learners performing well in academic assessment, the researcher was 
careful in the initial process of selection, not to overlook appropriate candidates for the 
experiment.  Giftedness is a consequence of development over time.  Learners may 
be born with a gift, and different stages of development (Vygotsky and Piaget) may be 
universal, but if development within these stages is not acknowledged and nurtured, it 
can result in underachievement and even dropout.  A learner may display disruptive 
behaviour, resist doing the work or become impatient when not called upon to respond 
and may blurt out answers without raising a hand.  Learners may also work in a sloppy, 
careless manner.  The learner may act out or disturb others and become the “class 
clown” (Winebrenner, 2000).   
2.7 CONCEPTUAL FRAMEWORK 
The conceptual framework for this study was modelled on various representations of 
intelligence and SRL frameworks (Gagné, 2015; Krathwohl, 2002; Piaget, 1952; 
Renzulli, 2012; Singh, 2011; Vygotsky, 1978). 
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Figure 2.6: SRL model for FP 
It is important to note that Singh’s (2011) model was used for high school learners.  
Resulting from the empirical findings in the current study, this model had been adapted 
for use in the FP level.  In Figure 2.11 above, the interaction between advanced 
development, metacognition and motivation, on the one hand, produces sub-
components of self-monitoring and self-assessment which in turn leads to self-
reinforcement.  On the other hand, it leads to self-efficacy and intrinsic motivation, 
resulting in independent work.   
Task commitment, divergent thinking, problem-solving, and creativity are vital skills for 
21st century learning.  These sub-components encourage personally initiated task 
commitment, divergent thinking, and creative problem-solving strategies, which in a 
flexible learning environment, place learners directly in control of their own learning 
processes, resulting in self-confidence, self-control and acquiring maximum goal 
achievement.  
It is important to note that, in order for young learners to self-monitor and self-assess 
their learning or progress, they are still in need of guidance to set goals for learning 
Mildly Gifted 
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and planning.  Self-monitoring and self-assessment will motivate them to meet their 
goals, focus their attention on the task, and use learning strategies to enable their 
understanding of materials (Zimmerman, 2004).  Once goals are reached, self-
reinforcement can take place.  It is essential to provide support materials to learners, 
assisting them to guide and monitor their own learning.  Self-assessment should 
happen in the form of formative and summative assessment, aimed at diagnosing and 
monitoring learning achievements to adjust when challenges occur.   
In order for learners to work independently, their self-efficacy and intrinsic motivation 
to commit to finalising tasks within the learning environment, need to be elevated.  
Divergent thinking allows learners to be creative when solving problems.  The media 
centre, which was used as the venue, allowed for a flexible learning environment.   
The effectiveness of SRL processes for young learners depends on proper 
implementation of a differentiated curriculum and the learning environment created.  
The differentiated curriculum should include an EAL curriculum, with support material 
and assistance, to guide learning for MGLs.  The learning environment should be 
sufficiently flexible to encourage collaboration amongst peers.  Learners should be 
able to do self-assessments, to enable them to learn from mistakes made.  Problem-
solving must allow for creative and divergent thinking.  For MGLs to achieve their full 
potential, it is essential to create a learning environment where SRL strategies could 
be used in collaboration with DT methods. 
2.8 SELF-REGULATED LEARNING (SRL)  
As cited by Dignath and Büttner (2008) the studies on giftedness and SRL are not new 
as they are based on historical results of research by Piaget (1952), Vygotski (1978) 
and Bandura (1989).  SRL has been studied intensively, and a considerable amount 
of literature has been published on the impact of SRL in different subject fields, as well 
as social context. (Beishuizen & Steffens, 2011; Bell & Pape, 2014; Boekaerts, Musso, 
& Cascallar, 2012; Borkowski, Chan, & Muthukrishna, 2000; Carneiro et al., 2012; 
Hong, Peng, & Rowell, 2009; Lombaerts, Engels, & van Braak, 2009; Pape, Bell, & 
Yetkin, 2003; Pintrich, 2004; Rozendaal, Minnaert, & Boekaerts, 2005; Schunk & 
Zimmerman, 1998; Sha et al., 2012; Singh & Zaram, 2017; Stoeger & Ziegler, 2011; 
Zimmerman, 2013; Zumbrunn et al., 2011).  These studies describe SRL as active, 
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constructive, and goal-directed processes where learners monitor, regulate, and 
control their cognition, metacognition, self-motivation, emotions, and behaviour in a 
way that their environment allows (Boekaerts, 1999; Pintrich, 2000; Zimmerman, 1989, 
2002).  SRL processes are the abilities to make plans (setting goals), to solve 
problems, to keep track of the processes (monitoring), self-assessment to assess 
performances and determine whether goals were achieved (Boekaerts & Corno, 2005; 
Boekaerts & Niemivirta, 2000; Paris & Paris, 2001; Zimmerman, 2008; Zumbrunn et 
al., 2011).  Added to that, is flexible use of learning strategies, appropriate help-
seeking (ZPD), and attention control (Zimmerman & Risemberg, 1997; Zumbrunn et 
al., 2011).  Therefore, SRL strategies are vital to the learning process for creating 
better learning practices and behaviour (Zimmerman, 2008; Zumbrunn et al., 2011).  
Gutman and Schoon (2013) refer to these skills as non-cognitive skills and reason that 
for learners to be successful in life; these skills are more important than cognitive 
ability.  As SRL skills are significant to successful learning in school and beyond, the 
lack of SRL skills may have a significant impact on how well learners perform at school 
and later life (Boekaerts, 1999; Dignath & Büttner, 2008; Stoeger & Ziegler, 2005, 
2010).  Therefore, it is important for learners to be actively involved in the learning 
process to enable them to learn how to regulate their cognition metacognitively, 
motivationally and creatively through their own set of goals and environment for 
effective learning behaviour (Ainley & Patrick, 2006; Dignath & Büttner, 2008; Stoeger 
& Ziegler, 2010); although Gutman and Schoon (2013) argued that there are still gaps 
in the evidence that SRL strategies could be increased through intervention. 
Intensive international, as well as some local research, indicates that if learners have 
developed the autonomy and responsibility to manage and take control of their 
learning, they will be able to learn and perform tasks through information processing 
by applying cognitive strategies (Nota et al., 2004; Paris & Paris, 2001; Singh, 2011; 
Singh & Zaram, 2017; Stoeger & Ziegler, 2010).  Cognitive SRL (rehearsal strategies 
such as copying or underlining, paraphrasing or summarising and outlining or creating 
problem-solving strategies) is imperative for the learning process (Dignath & Büttner, 
2008). The metacognitive strategies (self-monitoring, self-assessment and self-
reinforcement) will then be used to control and regulate cognition.  Motivation involves 
all beliefs related to a task (self-efficacy beliefs and interest) (Carneiro et al., 2012; 
Dignath & Büttner, 2008; Zimmerman, 2000).  Social-emotional SRL (behaviour) 
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makes it possible for learners to follow classroom rules and to benefit from learning in 
various social contexts, from large groups to one-on-one interactions.  Learners need 
to develop knowledge, skills and the will to self-regulate to enable them the 
transmission from one learning context to another (Dignath & Büttner, 2008).   
There is a stronger association between academic achievement and SRL. SRL is a 
critical ability that underlies the mindful, intentional, and thoughtful behaviours of 
younger and older learners alike.  Research shows different views of early 
interventions targeting self-regulation.  SRL can have a positive and long-lasting effect 
on the learner’s social-emotional well-being and their academic success.  Embedding 
classroom activities with specific support and assistance (scaffolds as in Vygotsky’s 
ZPD) that foster SRL can change the learner’s level of SRL.  Teaching SRL would 
mean revamping how activities are implemented to give learners sufficient time to 
grapple with material presented to them.  SRL has a substantial positive impact on the 
learner’s achievement.  Just as the cognitive facet of it, metacognition has an effect 
that is almost as large as teacher clarity, getting feedback, and spaced practice and 
even more significant than mastery learning, cooperative learning, time on task, and 
computer-assisted instruction (Hattie, 2009).  
Researchers currently defend the view that a noteworthy goal of formal education 
should be to equip learners with SRL skills (Boekaerts, Musso, & Cascallar, 2012; 
Boekaerts & Cascallar, 2006; Singh, 2011; Singh & Zaram, 2017; Stoeger & Ziegler, 
2010).  These skills are viewed as vital, not only to guide one’s learning during formal 
schooling but also to educate oneself and update one’s knowledge after leaving school 
to become lifelong learners (Lüftenegger et al., 2012).  Therefore, SRL plays a central 
role in influencing learning and achievement in school and beyond (Boekaerts & 
Cascallar, 2006).  Zimmerman (2002) defines SRL as a self-directive process whereby 
learners convert their intellectual abilities into academic skills.  SRL is a process of 
integrated learning, consisting of the development of a set of constructive behaviours 
that affect one's learning.  These processes are contextually dependent as learners 
plan and adapt their personal goals in changing learning environments (Nokelainen, 
Tirri, & Merenti-Välimäki, 2007; Zimmerman, Boekaerts, Pintrich, & Zeidner, 2000).  
Owing to personal, behavioural, and environmental factors changing continuously, 
regular adjustments need to be made.   
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SRL involves more than detailed knowledge about the skill; it involves self-awareness, 
self-motivation and behavioural skill to implement knowledge appropriately 
(Zimmerman, 2002).  SRL is not the possession or lack of a single personality trait, 
but the way in which specific processes are personally adapted for different learning 
tasks (Zimmerman, 2002).   The skills component will include:  setting specific proximal 
goals; strategies for attaining the goals; monitoring performance selectively for signs 
of progress; restructuring physical and social context to make it compatible with goals; 
managing  time use efficiently; self-evaluating of methods; attributing causation to 
results and adapting future methods (Zimmerman, 2002).  Self-motivation of self-
regulated learners is dependent on perceived efficacy and intrinsic interest, which 
means they will spend hours on various studies and practices to discover new 
strategies for self-improvement (Zimmerman, 2002). 
An essential aspect of SRL is its goal-directedness.  Personal attributes that 
emphasise SRL have been identified, including a sense of self-efficacy, willingness to 
practise, commitment, time management, metacognitive awareness, and efficient 
strategy use.  Personal attributes that have been associated with poor SRL and 
underachievement are impulsiveness, low academic goals, low self-efficacy, low 
control, and avoidance behaviour (Borkowski & Thorpe, 1994). 
Zimmerman (2002) indicates that learners may quickly lose interest if no quick benefits 
are derived from powerful self-motivation. Therefore learners will need to be socially 
encouraged and guided.  This observation links with Vygotsky’s social-cultural 
approach to cognitive development where learners move to the ZPD with the 
assistance of more knowledgeable others.  Motivation does not stem from the task 
itself, but from self-regulatory processes, like self-monitoring, and the effects of these 
processes on the learners’ self-beliefs (Zimmerman, 2002; Zumbrunn et al., 2011). 
Earlier studies of Zimmerman (2013) state that a typical set of SRL strategies exists, 
but learners must personally develop their own individual set of skills to be successful 
in school and life.  These SRL skills can be taught, learned, and controlled, leading to 
increased motivation and achievement (Zimmerman, 2002). 
Learners can also be taught SRL skills to increase their control over their behaviour 
and environment. The best learning curve occurs when learners look at their behaviour 
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critically and carefully and act upon what they have observed. Learners learn to 
decrease negative behaviours and increase positive behaviours.  Therefore, learners 
must learn to continually ask themselves questions about their behaviour.  For learners 
to self-regulate, they must not be reactive but proactive learners instead.  For SRL the 
focus must move to self-comparisons instead of comparing performances to peers. 
Learners must learn how to select their best way to complete a specific task as there 
are different ways to attain goals (Ziegler, Dresel, & Stoeger, 2008).  
SRL is not limited to the social-emotional domain; it can also apply to cognitive 
behaviours, such as remembering or paying attention.  Research indicates that these 
two facets of SRL are inter-related: learners who cannot control their emotions at a 
young age are unlikely to be able to follow teachers’ directions at primary school and 
will not become reflective learners in middle and high school (Bodrova & Leong, 2005).  
The conclusion can be made that SRL is the conscious planning, monitoring, 
evaluation, and ultimately control of one’s own learning to maximise it. It is an ordered, 
cyclical process that experts and seasoned learners practice automatically. It entails 
being mindful, intentional, reflective, introspective, self-aware, self-controlled, and self-
disciplined about learning, and leading to becoming self-directed (Boekaerts & 
Niemivirta, 2000; Hijzen, Boekaerts, & Vedder, 2007). 
Dignath and Büttner (2008) are convinced that SRL can be taught effectively at an 
early age.  The term SRL refers to the capacity to control impulses, to either stop or 
start doing something, if needed (Bodrova & Leong, 2005).  When learners have truly 
mastered SRL skills, they will behave the same way whether an adult is watching.  
SRL learners can delay gratification and suppress their impulses long enough to think 
ahead to the possible consequences of their actions or to consider alternative actions 
that would be more appropriate (Gagné, 2005; Salter, 2014).  Learners must have the 
motivation to keep going when drawbacks occur and the willingness to co-operate in 
the social settings (Boekaerts & Cascallar, 2006). 
SRL is not a measure of mental intelligence that is unchangeable after a certain point 
in life; it is also not a personal characteristic that is genetically based and formed early 
in life (Bodrova & Leong, 2005, 2015).  From observation and experience in most 
classrooms, teachers accept most of the responsibility for the learning process of the 
learners, and therefore learners start to depend on this model of learning.  Even 
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parents learned to expect that the learning process of their children is dependent on 
the teacher; therefore the blame shifts to them if learners do not perform well.  There 
needs to be a clear understanding that learners need to invest in their own learning 
through effort input (Boekaerts & Cascallar, 2006).  It is therefore of utmost importance 
to expose learners to SRL skills as early as possible, for the development of 
neuropathy that will make SRL as natural as breathing and walking. 
2.9 MODELS OF SRL 
Wolters, Pintrich, and Karabenick (2003) state that although there are many different 
models of SRL, they all share four similarities, namely, (1) they are active-constructive, 
(2) the potential for control, (3) goal-criterion-standard, (4) mediators between 
personal and contextual characteristics and actual achievement.  Puustinen and 
Pulkkinen (2001) discuss and summarise different models of SRL (see Table 2.6) 
under three processes, namely, preparatory, performance and appraisal phases.  
Wolters et al. (2003) describe SRL “as an active, constructive process” (learners set 
goals for their learning) and then “attempt to monitor, regulate, and control their 
cognition, motivation, and behaviour.”  Their motivation and the environment they 
operate in will steer and control the outcome.  The active participation of learners in 
tasks and activities allows them to construct their own goals, meanings and knowledge 
under the guidance of a teacher (Temli Durmus, 2016; Wolters et al., 2003).  The 
learning-teaching process is not passive; therefore active participation in experiences, 
and cognitive engagement are necessary for constructing learning (Temli Durmus, 
2016).  These SRL models assume that it is possible for learners to monitor, control, 
and regulate certain aspects of their cognition, motivation, and behaviour, as well as 
some environmental features, most of the time.  Standards or goals that learners set 
are the measuring tools against which the learning progress can be monitored.  Goals 
and standards can then be adapted for regulation of cognition, motivation, and 
behaviour in order to reach the goals (Wolters et al., 2003).  A learner’s SRL of 
cognition, motivation, and behaviour facilitates the relations between the learner, 
environment, and ultimate achievement. 
Social learning psychologists viewing the structure of SRL, assume that SRL activities 
are performed in cycles of three or four stages (Lüftenegger et al., 2012).  Winnie and 
Hadwin (1998), for example, proposed a model of SRL that distinguishes four stages: 
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(1) defining the task, (2) goal setting and planning, (3) enacting study tactics and 
strategies, and (4) metacognitively adapting studying for the future.  Metacognition can 
occur in all four the stages. Zimmerman (1998b) developed a model which describes 
how learners, aiming at improving their performance, self-regulate their learning.  
According to this model, a cycle in SRL consists of four steps: (1) self-evaluation and 
monitoring, (2) goal setting and strategic planning, (3) strategy implementation and 
monitoring and (4) strategic outcome monitoring (Carneiro et al., 2012). 
Table 2.6: Comparison of different SRL models 
 
Source: Puustinen and Pulkkinen, 2001 
2.9.1 Pintrich’s general framework for SRL 
The central aspect of SRL is metacognition, which includes planning, monitoring, and 
regulating activities (Pintrich 1995a).  Planning involves setting educational goals and 
outcomes, as well as task analysis.  Self-regulated learners set specific learning or 
performance outcomes, and then monitor the effectiveness of their learning methods 
or strategies and respond to their evaluations (Zimmerman, 1989). Self-monitoring is 
essential in enhancing learning.  It helps students focus their attention on and 
discriminate between effective and ineffective performance and reveals inadequate 
learning strategies, as well as time management (Zimmerman & Paulsen, 1995). 
This model of SRL (Table 2.7) describes three general categories, namely,  cognitive 
learning strategies (cognition), self-regulatory strategies (motivation/affect and 
61 
behaviour) to control cognition and resource management strategies (context) 
(Pintrich, 1999). 
Table 2.7: Pintrich’s general framework for SRL 
 
Source: Pintrich (2004) 
2.9.2 Zimmerman’s Social Cognitive Model of SRL 
According to earlier studies of Zimmerman (2008) on his social cognitive model of 
SRL, self-regulation is achieved in cycles consisting of the following (Figure 2.7): 
• Forethought phase with task analysis and self-motivation beliefs being used in 
preparation for learning effort and intended to enhance that learning; 
• Performance phase with self-control and self-observation processes being 
employed during the learning and intended to keep learning on track; 
• Self-reflection phase with self-judgement and self-reflection occurring after the 
learning efforts are intended to influence the forethought processes to complete 
the cyclical process. 
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Source: Zimmerman, 2008 
Figure 2.7: Phases and Subprocesses of Self-Regulation  
2.9.2.1 Forethought phase 
The two major components of this phase involve task analyses and self-motivation.  
Short-term and long-term goals must be set as specific outcomes.  This phase sets 
the stage for action, clears the mind about the task, and helps to develop a positive 
mindset.  Realistic expectations can make the task more likeable.  Learners will need 
to consider the following as part of their strategic planning:  When will they start?  
Where will they do the work?  How will they get started?  What conditions will help or 
hinder their learning activities?  A personal belief of competency (self-efficacy) and 
values (outcome expectations) to perform the task well will initiate self-motivation 
(Carneiro et al., 2012; Zimmerman, 2013).   
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The expectation for this study was for learners to develop a habit of not wasting time.  
How can they manage their time to perform all expected tasks?  A certain amount of 
NSWKBKs work was expected to be completed within a given week.  The Google 
Classroom activities had time frames allocated for completion.   
2.9.2.2 Performance phase 
This phase consists of two major classes, namely, self-control and self-observation, 
which happen during learning.  It is an active attempt to use specific strategies that 
were chosen in the forethought phase to help a learner become more successful.  
Imagery, self-instruction, attention focusing, and task strategies are ways and means 
of remembering learned material.  Self-observation is systematically monitoring 
learners’ own performances and keeping records thereof.  Learners will have to 
consider the following:  Are they accomplishing what they hoped to do?  Are they being 
distracted?  Is this taking more time than they thought?  Under what conditions do they 
accomplish the most?  What questions can they ask themselves while they are 
working?  How can they encourage themselves to keep working for self-
reinforcement?  Learners were expected to keep track of their performances and 
activities, as well as self-assess their NSWKBKs. 
2.9.2.3 Self-reflection phase 
This phase has two major classes, self-judgement, and self-evaluation, establishing 
the reflection of performance.  Self-judgement is systematically re-examining answers; 
checking procedures, rating answers about answering sheet or comparing to another 
learner's answers.  Self-reaction consists of goal setting, metacognitive planning, 
behavioural outcomes, self-administering praise or criticism, rehearsing, memorizing, 
proximal goal setting, structuring environment (e.g. change the academic task's 
difficulty; change the academic setting; the immediate physical environment; create a 
study area), and asking for help.  Attribution interpretations can lead to positive self-
reactions.  The learner might interpret the failure of a strategy as the result of too little 
effort and then increase the efforts.  If a learner interpreted the reason for failure as 
being a lack of ability, the reaction is likely to be negative (“I do not like mathematics”).  
Learners will have to consider the following:  have they accomplished what they 
planned to do?  Were they distracted and how did they get back to work?  Have they 
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planned enough time or did they need more time than they anticipated?  Under which 
conditions have they accomplished the most work?   
In this study learners were expected to self-assess their NSWKBKs. 
2.9.3 Singh’s Triumvirate Theory of SRL 
Singh’s Triumvirate Theory of SRL set the background for the development of minds 
that are independent, for learners to become explorers and constructors and not mere 
users of knowledge (Singh, 2011; Singh & Zaram, 2017).  Singh (2011) presents the 
triumvirate theory with its three components consisting of the following (Figure 2.8): 
• metacognition, where learners self-monitor, self-evaluate, and self-reinforce the 
learning at different stages during the process. 
• motivation, with self-efficacy, intrinsic motivation, and autonomous learning as 
dependent for SRL.  
• creativity where learners need divergent thinking skills, high levels of task 
commitment, and problem-solving abilities. 
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Source: Singh, 2011 
Figure 2.8: Singh’s Triumvirate Theory of SRL  
According to Singh (2011), the triumvirate theory of SRL provides a structural 
framework and an alternative way to implement an EAL curriculum for gifted learners 
in an inclusive education system.  To be self-regulated, all gifted learners should have 
the opportunity to co-construct their knowledge.  That means that participants should 
be metacognitively, motivationally, and creatively active in the learning process.   
Learners in this study had to think divergently for problem-solving.  They had learnt to 
follow the processes of uploading completed work to Google Classroom 
independently.  Once finished, they could choose to work in their NSWKBKs to comply 
with the required number of pages or choose a content-related game (Games4Gains) 
to play. 
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Most SRL models consist of similar components for the achievement of successful 
learning outcomes for learners.  For positive learning to occur learners need to be 
motivated, to have task values, to have self-efficacy beliefs and goals need to be set.  
Learners need to use metacognitive skills to control their cognition and behaviour in 
order to achieve successful learning outcomes. 
2.10 SRL COMPONENTS IN THE LEARNING PROCESS 
Emanating clearly from the literature review, is that SRL consists of not one singular 
component only, but a wide variety often working hand-in-glove with other 
components. Following is a brief discussion on different SRL components. 
2.10.1 Motivational beliefs 
According to Linnenbrink and Pintrich (2002) learners can be motivated in various 
ways, emphasizing the importance of understanding why learners are motivated for 
school achievement.  Motivation is also not a constant characteristic as it can change 
according to the environmental or domain context.  Results of studies that examined 
the effects of SRL are consistent regarding the overall positive impact on motivation 
and academic achievement (Bodrova & Leong, 2015; Hecox, 2010; Pintrich, 1999).  
Models of SRL have included motivation as an essential component of SRL, indicating 
its essential bearing on the proficiency of the learning process (Dignath & Büttner, 
2008).   
The three components of motivation linkable to SRL are an expectancy component, a 
value component, and an active component (Dignath & Büttner, 2008; Pintrich, 1999).  
The expectancy component includes learners’ beliefs about their ability to perform a 
task, the value component comprises learners’ goals and beliefs about the importance 
and interest of the task, and the effective component refers to learners’ emotional 
reactions to the task.  According to Boekaerts (2002), motivational beliefs are directly 
related to previous learning experiences, observation learning, verbal statements 
made by teachers, parents and peers, and social comparisons.  
Learners can attach different values to different domains according to a specific set of 
motivational beliefs, as well as forming their own opinions on the efficiency or 
effectiveness of learning and teaching methods (Boekaerts, 2002).  Boekaerts (2002) 
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mentions the importance of noticing that learners’ beliefs can be optimistic or 
pessimistic, which in the end will have an impact on the learning process.  As these 
beliefs are difficult to change, it is therefore imperative to have favourable beliefs 
cultivated as early as possible to make for a lifelong positive learning experience 
(Lüftenegger et al., 2012).  Motivation is an internal process that activates, guides, and 
maintains behaviour over time as it guides learners’ thinking, feelings, and actions in 
learning areas.  Motivation gets one going, keeps one going, and determines where 
one is going.  Motivation engages learners in learning activities, and collaboration in 
learning can provide the motivation that stimulates the desire of learners to learn.  
Research on motivation suggests that classroom teaching can be changed to 
incorporate adaptive efficacy beliefs, encourage interest and value and foster the 
adoption of mastery goals.  Pintrich (1999) suggests that in attempts to change 
instructional practice, both motivation and cognition as self-regulatory strategies 
should be used in classroom practices to create more motivation and deeply engage 
learners.  SRL involves controlling and changing motivational beliefs such as self-
efficacy, goal orientation, and emotions for learners to adapt to the demands of a 
domain.  Also, learners can learn how to control their emotions and affect (such as 
anxiety) in ways which improve their learning, involving asking oneself questions, e.g: 
How motivated am I to do the learning task, and how can I increase my motivation if 
need be?  How am I reacting to the evaluation of my learning?  Motivated learners are 
more likely to self-regulate their learning by wilfully planning their learning, setting 
goals, and retaining information.  According to Linnenbrink and Pintrich (2003), 
teachers regard learners as motivated when they express interest in a school task, 
feel excited about it, or think that it is important and worthwhile.  Feelings and beliefs 
about interest and value lead to more learner engagement and learning.  Almost all 
research on motivation includes concepts related to learners’ own beliefs about their 
competences to do a school task. 
2.10.2 Self-efficacy beliefs 
According to Zimmerman (2000), as well as Linnenbrink and Pintrich (2003), self-
efficacy is an aspect of motivation that makes learners believe they can accomplish a 
task.  Self-efficacy is very task specific.  For this mathematics-related study, it meant 
that learners looked at specific tasks and decided whether they had the capabilities to 
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complete the task successfully.  Self-efficacy almost predicts the learning outcome 
(Linnenbrink & Pintrich, 2003).  It is important to understand that the meanings of self-
efficacy, self-concept and self-esteem, are very different (Linnenbrink & Pintrich, 2003; 
Singh & Zaram, 2017; Zimmerman, 2000).  In contrast to self-efficacy which is very 
specific (referring to a specific mathematics task or concept), self-esteem is very 
general (referring to mathematics as the subject) (Linnenbrink & Pintrich, 2003; Singh 
& Zaram, 2017; Zimmerman, 2000).  Boekaerts (2002) regards self-efficacy beliefs as 
internal control measures for own outcomes expectations (or products).  Self-efﬁcacy 
concerns learners’ beliefs about their ability to do a certain aspect of mathematics, 
and outcome expectations being the beliefs about the ability to complete the task 
(failure or success).  It is the controlling of own competences to ensure an academic 
task is completed.  In other words, if confidence in the ability to learn specific material 
drops, how can it be increased without becoming overconfident?  It involves some 
judgement if a learner can or cannot do these activities, just as self-perceptions of 
competence or self-concept beliefs reﬂect similar beliefs.   
Do preconceptions resist the choice of challenging material?  Learners with high 
efficacy beliefs will make use of all three cognitive strategies (rehearsal, elaboration 
and organisational) to fulfil the requirements of a task.  Self-efﬁcacy beliefs refer to 
much more speciﬁc and situational judgements of capabilities.  The self-efﬁcacy theory 
proposes that speciﬁc judgements will be more closely related to a learner’s actual 
engagement and learning than general self-concept measures.  Learners who believe 
they can complete a task successfully will be more motivated than a learner who 
doubts ability.  For Koshy et al. (2009), efficacy of a learner’s perceptions and abilities 
becomes internalised.  It also becomes reinforced as learners experience success or 
failure.  If learners experience a cycle of failure, their perceptions become negative; 
however, if they experience success it becomes positive.  Figure 2.8 displays cycle of 
success of Koshy et al. (2009). 
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Source: Koshy et al., 2009 
Figure 2.9: The success cycle 
Figure 2.10 displays how learning and achievement is acquired through behavioural, 
cognitive, and motivational engagement.  The present study engaged with these 
components to enhance the learning experience of learners in order to achieve the 
success cycle and a positive mathematical experience. 
 
Source : Linnenbrink & Pintrich, 2003 
Figure 2.10: General framework for self-efficacy, engagement, and learning  
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This study is an effort to assist MGLs in their self-efficacy to achieve positive learning 
outcomes.  An EAL ensured effort, persistence, and help seeking when necessary.  
Cognitive engagement was accomplished through self-monitoring and self-
assessment for the achievement of self-reinforcement.  For motivational engagement, 
a variety of activities were given for enhancement of task value beliefs. 
2.10.3 Task value beliefs 
Attempting tasks slightly beyond one’s current level is important for continued learning 
and improvement, as is reflected by Vygotsky’s notion of the ZPD (Linnenbrink & 
Pintrich, 2003).  Research of Pintrich (1999) used Eccles’ (1983) proposed 
components for research on the task value beliefs to determine the learners 
investment in their learning.  These components include the importance, interest, and 
value of the task.  In Linnenbrink and Pintrich (2003) they refer to task value having a 
personal attentiveness rather than a personal interest. The components are reiterated 
by Carneiro et al. (2012) stating that learners are central for the quality of learning to 
take place. Learners need to recognise the value of learning; they need to make wise 
choices about how, when and who to learn from, as well as to be able to do it 
competently.   
Teachers rush learners through the NCS and more often than not, the importance and 
need for doing specific activities are not explained to learners to make the value 
connections.  Young gifted learners are still reliant on teachers to relay the content 
and if the value is not included or not explained, learners question the validity of 
mathematics in advanced school years.  In this study, learners were exposed to  
advanced problem-solving content for them to experience that learning takes effort 
and that they must be able to stay motivated until they have solved the problem 
(Carneiro et al., 2012).  Task value beliefs relate to cognitive strategy use as learners 
who believe they can complete a task successfully, will try different methods to ensure 
successful learning (Pintrich, 1999).  In the NSWKBKs, different strategies (finding 
patterns, breaking up of numbers, completing the tens) are practised and repeated to 
enable learners to become automated and autonomous to ensure quick and efficient 
problem-solvers. 
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2.10.4 Behaviour 
Observable behaviour is the active control of various resources (e.g. time), study 
environment and use of others, e.g. peers, teachers and parents (Garcia & Pintrich, 
1994; Pintrich, 1995a; Pintrich, Smith, Garcia, & McKeachie, 1993; Zimmerman & 
Risemberg, 1997).  Since SRL is not a personality trait, learners can control their 
behaviours and affect in order to improve their academic learning and performance.  
Currently in schools, the teachers are in control of learners’ behaviour.  Learners are 
rewarded for good behaviour (e.g. positive credits) and punished for bad behaviour 
(e.g. negative credits).  However, experience shows that these actions have limited 
impact as, in general, behaviour stays the same on both scores.   
2.10.5 Cognition 
In studies by Pintrich (1999) positive relations were found between self-efficacy, 
mastery goals, and SRL.  Learners who set their goal as self-improvement are more 
likely to continue to engage in various cognitive and metacognitive activities in order 
to improve their learning (Zimmerman, 2013).  The use of in-depth processing 
strategies result in better learning and performance (Garcia & Pintrich, 1994; Pintrich, 
Smith, Garcia, & McKeachie, 1993).  Cognitive learning strategies include rehearsal, 
elaboration, and organisational strategies.  Learners will be able to apply these 
strategies to simple memory tasks, e.g. to recall information, words, lists or to more 
complex tasks e.g. an understanding of a reading section.  Rehearsal strategies like 
recitation, saying words aloud and highlighting/underlining of material, are all attempts 
to keep the material in the working memory.  Elaboration includes the summarising, 
reorganising, questions, answers, and explaining of material to be learned to someone 
else.  Organizational strategies will include selecting the main ideas, outlining text and, 
using a variety of techniques to select and organise.  The difference between rehearsal 
strategies and organisational strategies is that the latter will lead to a deeper 
understanding of the learned material.  Learning is an ongoing process, where 
learners continually deal with information, by receiving, interpreting, connecting, 
reorganising, and revising it.  
In the MEP the NSWKBKs have a continuous flow between ‘old knowledge’ and new 
acquired knowledge to enable learners to revise and internalise knowledge. 
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2.10.6 Metacognition 
Research conducted by Borkowski et al. (2000) concluded with a process-oriented 
model of metacognition whereby learners use strategies to assist them with the 
cognitive processes in insightful and efficient learning (Figure 2.11).  It is argued that 
metacognitive processes can be developed and shaped from early childhood through 
carefully planned classroom experiences and can continue as a lifelong learning 
process (Lüftenegger et al., 2012).   
 
Source: Borkowski, Chan, & Muthukrishna, 2000 
Figure 2.11: Process orientated model of metacognition 
Metacognitive knowledge and the use of metacognitive strategies have an imperative 
influence on achievement.  Metacognition has two general aspects, namely, the 
knowledge (person, task and strategy variables) and skills (monitoring, controlling and 
regulating of own cognitive activities) of cognition (Havenga, Breed, & Mentz, 2013).  
Metacognitive (or self-regulating strategies) include three general types of strategies:  
planning, monitoring, and regulating.   
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A focal feature of SRL is metacognition.  Metacognitive skills are the thinking about 
thinking and are essential for lifelong learning (Lüftenegger et al., 2012).  For learners 
to understand the learning process better, they need to understand how they learn, 
and what their strengths and their needs are.  Learners need to be able to control 
strategies like the planning and monitoring of their learning activities (Dresel & 
Haugwitz, 2006).  With the assessment of their learning outcomes, learners must be 
able to address new difficulties and demands and be able to change direction if the 
need arises (Dresel & Haugwitz, 2006).  In a study done by Nota et al. (2004) the one 
SRL strategy that distinguished gifted learners from regular learners across the 
grades, was establishing and changing strategy. 
Metacognition refers to the awareness, knowledge, and control of cognition; the three 
processes that make up metacognitive self-regulatory activities are planning, 
monitoring, and assessment (Dignath & Büttner, 2008).  Planning involves choosing 
the appropriate strategies and resources to fulfill the task at hand.  The monitoring 
process helps to determine if the process goes according to plan or whether it needs 
readjustment (Nota et al. 2004).  Assessment determines the efficiency of the learning 
(Dignath & Büttner, 2008).  Metacognitive reflection should be promoted and training 
about how to use these strategies should be incorporated into teaching.  Besides 
instruction of strategies, learners should obtain knowledge about how, when, why, and 
where to apply these strategies (Dignath & Büttner, 2008). 
Metacognitive questions include the following: What is the best way to go about this 
task? How well are learning strategies working? What changes should be made, if 
any? Where still, is some misunderstanding? What can be recalled and what should 
be reviewed? How does the present material relate to other prior learned material or 
experiences? Asking oneself these questions also constitutes elaborative rehearsal, 
which is the thinking process that moves new knowledge into long-term memory. 
Learners who are metacognitively skilled are the ones who reﬂect on their thinking, 
actions, and behaviour and monitor and regulate their learning accordingly.  An 
excellent example of metacognition in mathematics is when a learner having ﬁnished 
solving a problem, stops asking if what was just learned or understood is correct, by 
doing an inverse operation to check if the answer is correct or try a different way of 
solving the same problem.  These types of self-assessing or self-questioning reﬂect 
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learners’ monitoring of their learning.  Mathematics teachers should ask their learners 
to check their work (monitor) and ﬁx mistakes (regulating).  After checking a problem, 
metacognitive learners will go back and review parts of the problem they did not 
understand very well.  They will go back and look at the problem through re-reading.  
This type of SRL problem-solving skill is a critical component of cognitive engagement 
in the classroom (Linnenbrink & Pintrich, 2003). 
For this study, MGLs were given a variety of mathematical and problem-solving 
activities.  Their planning for an activity included the setting of goals (time), skimming 
text for relevant information (information given), generating questions and doing a task 
analysis of the activity.  Planning activities also activated the thinking and discussion 
of appropriate and relevant cognitive strategies (tabulate, ascending, or descending 
order) for completion of the task.  To be able to monitor and thereby self-regulate a 
process, there needs to be a goal, a standard or criterion against which it can be 
measured.  Monitoring activities include tracking of attention, listening to a lecture, and 
self-testing.  As learners monitor their learning against a goal, self-regulation strategies 
will bring behaviour back to their focus.  These self-regulation strategies will include 
re-reading, reading more slowly, reviewing activity, and even leaving a question in an 
examination to revisit later. 
As metacognitive activity is a good indicator of cognitive engagement, and higher 
levels of cognitive engagement are associated with better learning and achievement, 
teachers would like their learners to become metacognitively involved in their learning 
(Linnenbrink & Pintrich, 2003).  Teaching and incorporating metacognitive skills 
development is an ongoing process.  To develop and activate metacognitive skills, 
teachers could ask several questions, e.g. what was learned today, how could it be 
used outside the classroom, are all problems solved in the same way, why not, and 
what would be the solution when stuck?  This study incorporated the development of 
metacognitive skills of self-monitoring and self-assessment to assist MGLs to assess 
their own learning. 
2.10.7 Self-assessment and self-monitoring and SRL 
In research done by Paris and Paris (2001), they note that SRL skills are often to be 
seen in non-academic areas, like sport and arts.  Learners are committed to improve 
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their performances with passion and persistence (Pfeiffer, 2013).  In view thereof that 
self-assessment includes all three domains (cognitive, motivational and affective) of 
SRL, how can it be used in the classroom for the benefit of academic activities?  There 
are many ways to use self-assessment in the classroom.  Even young learners can 
assess their levels of understanding, e.g. by verbalising that they do not understand.  
Young learners can also assess their interests (e.g. like or do not like), and determine 
the effort and strategies used on a task.  Learners can assess their own improvement 
from one task to the next.  They can also determine the amount of assistance they 
need to accomplish a task.  As learners learn to monitor and interpret their actions, 
they will be enabled to assess a greater variety of dimensions of their behaviour with 
more accuracy and insight, including identifying possible causes for success or failure 
(Paris & Cunningham, 1996; Rosenholtz & Simpson, 1984).  Self-assessment involves 
the internalisation of standards; therefore, learners can regulate their learning more 
effectively.  Once learners can interpret their own accomplishments with pride, their 
perceptions of ability and efficacy will increase (Zimmerman, 2000). 
Research has revealed that high achievers reported more use of SRL strategies than 
lower achieving learners did, and the assumptions of SRL offer positive implications 
for teaching and learning (Pintrich & De Groot, 1990; Van Zile-Tamsen & Livingston, 
1999). SRL is neither a measure of mental intelligence that is unchangeable after a 
certain point in life, nor a personal characteristic that is genetically based or formed 
early in life.  Learners acquire SRL through experience and self-reflection (Pintrich, 
1995b).  Teachers, however, can teach in ways that help learners become self-
regulators (Coppola, 1995; McCombs, 1989); hence, the aim of this study to assist 
learners to acquire SRL skills.  Since SRL is not a personality trait, learners can control 
their behaviours and affect in order to improve their academic learning and 
performance.  When self-regulated learners find inadequate learning strategies, they 
regulate their learning activities. Regulating refers to the continuous adjustment of 
learners’ cognitive activities and behaviours (Pintrich et al., 1991).  Regulating 
activities enhance learning by using feedback during learning, and self-monitoring 
training has been found to enhance performance (Mace, Belfiore, & Shea, 1989; 
Zimmerman, 1989).  Thus, learners can become improved learners if they become 
more aware of their learning and then choose to act on that awareness.  
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Probably the clearest links between SRL and assessment are found in non-academic 
areas, such as music recitals or sports contests, where learners are committed to self-
improvement when faced with demonstrations of their abilities.  Self-assessment may 
be the key to create academic passion and independent learning similar to those of 
non-academic areas.  Self-assessment involves the internalization of standards 
empowering learners to regulate their own learning more effectively.  When learners 
can interpret their own accomplishments with pride their perceptions of ability and 
efficacy increase (Zimmerman, 2000); hence, the effort in the study to encourage self-
monitoring and self-assessment skills.  Learners monitor pages done and self-
assessed pages according to stipulated criteria (performance goals) with the 
assistance of the teacher.   
2.10.8 Goal orientations 
According to Zumbrunn et al. (2011), goal setting and planning go hand in hand, and 
are the first steps for learners to regulate their learning.  Zimmerman (2000a) states 
that self-regulation, “… refers to self-generated thoughts, feelings, and actions that are 
planned and cyclically adapted to the attainment of personal goals.”  Learners can 
learn independently from parents and teachers when they operate as managers of 
their own learning processes.  Young learners can choose goals at their level of 
proficiency and learning capability (Stoeger & Ziegler, 2010).  Achievement of goals 
will include compulsory (e.g. those expected by a teacher) as well as personal goals 
(Boekaerts, 2002a; Carneiro et al., 2012).  Compulsory goals will be those set by 
others, and in the case of a school, the curriculum determining the kind of content 
which needs to be covered.  Zimmerman and Schunk (2008) point out that in 
comparison with poor self-regulators, good self-regulators “..set better learning goals, 
implement more effective learning strategies, monitor and assess their goal progress 
better, establish a more productive environment for learning, seek assistance more 
often when it is needed, expend effort and persist better, adjust strategies better, and 
set more effective new goals when present ones are completed” (Carneiro et al., 2012; 
Dignath & Büttner, 2008; Stoeger & Ziegler, 2010).  Goals can be characterised into 
mastery and performance goals, with both having different effects on learning and end 
behaviour (Ziegler, Dresel, & Stoeger, 2008).  Gutman and Schoon (2013) refer to 
achievement goal theory with two types of goal orientations.  One on gaining 
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competence in a subject area or skill, and the other on performance orientation that is 
focused on demonstrating competence.  Goal setting is needed for SRL, whether the 
focus is on mastery and learning of the task, grades or extrinsic reasons for doing the 
task or, relative ability about social comparisons with other learners.  Mastery goals 
refer to learning goals focusing on learning and mastering a task using self-set 
standards.  The focus is on self-improvement through making progress in learning, 
developing knowledge, competencies and abilities (Ziegler et al., 2008).   
Performance goal setting is the accumulation of acknowledgement and attainment of 
good grades to satisfy teachers and parents (Ziegler et al., 2008).  Ziegler et al. (2008), 
distinguish performance goals into interpersonal and intrapersonal goals.  In 
interpersonal goals, significant others will be teachers, peers, and parents.  Teachers, 
who define the learning task, provide help (formal and informal), define major 
standards for performances, and provide feedback to learners.  Peers are co-present 
in exchanges of reward or punishment and can be either sympathetic or antagonistic. 
According to Ziegler et al. (2008), parents are generally absent in the classroom 
environment, but provide the learning environment and feedback (positive or negative) 
at home.  They react in emotional terms by rewarding good performances and punish 
bad performances.  Learners who are aware of differing standards, reward systems, 
and expectations will probably set different performance goals depending on the 
situation.  A learner may be nervous about the perceptions of parents and teachers, 
but may not care about the perceptions of peers.  Social comparison sees success as 
doing better than someone else does and comparing scores with other learners in the 
classroom or grade, the normal trend in schools.   
In order to be able to self-regulate their learning, learners will have to understand how 
to set long and short-term goals and must be able to illustrate and describe their 
personal goals for participation in Mathematics classes.  They must be able to outline 
activities which will help them achieve their goals and be able to identify obstacles 
preventing them achieving their goals.  This study aimed at helping MGLs develop and 
practise the necessary skills to achieve learning goals.  Learning goals were reviewed 
and updated throughout the EAL curriculum to ensure all MGLs perform at their 
optimum level.   
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2.10.9 Physical and social environment 
Aspects in the environment that prohibit opportunities available to the learners are 
effective schools, social and economic factors of the home, and encouragement for 
mathematics (Gavin, Casa, Adelson, Carroll, & Sheffield, 2009; Kilpatrick, Swafford, 
Findell, 2001; Koshy et al., 2009).  Resource management strategies will include 
controlling of their time, their effort, their study environment and other people, like 
teachers and peers, through the use of help-seeking strategies (Zimmerman & 
Risemberg, 1997).  Management of study areas requires locating a place that is quiet 
and relatively free of visual and auditory distractions in order to concentrate.  The 
preferred social individuality of learners can be a causal factor in the way they 
approach and monitor their learning, as getting good grades may not necessarily be 
socially acceptable to peers (Zumbrunn et al., 2011).  The setting for this study was 
the usual school environment and time slots.  Learners were given the opportunity to 
participate in this study during their normal scheduled mathematics lessons, as after 
school or Saturday mornings/weekend time would have been problematic for some 
parents and learners, including but not limited to, financial implications, e.g. transport, 
etc.  In addition, as these young learners still needed enough playtime and 
opportunities for normal sport and other activities after school, caution was taken to 
steer clear from demanding additional time.  Instead, and in line with the general 
purpose of this study and recommendations, these activities should be incorporated 
into normal classroom practice. 
2.11 SRL AND THE SCHOOL AS A LEARNING ENVIRONMENT 
SRL theorists define the SRL-concept as a multidimensional process which involves 
personal (cognitive – IQ and emotional – EQ), contextual and behavioural components 
(Lombaerts et al., 2009; Zimmerman, 1998; Zimmerman & Schunk, 2008).  Self-
regulated learners know how to adjust or adapt to their environment (Sternberg & 
Grigorenko, 2002; Zimmerman, 2002).  Adjustments in the teaching and learning 
environment, using improved and innovative instruction need to be done to encourage 
SRL.  For schools to encourage the development of SRL, they need to create 
opportunities for learners to learn for themselves. 
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Roelofs, Visser and Terwel (2003) describe the conceptions of learning as a 
development from product-orientated to process-oriented, the product-orientated 
approach being the mastery learning approach, and being behaviourist in nature, 
including the learning of knowledge and skills, which occur in small steps with 
reinforcements between them.  Internal mastery processes are not considered in the 
design of the learning environment (Roelofs et al., 2003).  The process-oriented 
learning is inclusive of cognitive and metacognitive components (Hargrove & Nietfeld, 
2015; Roelofs et al., 2003).  The conscious mental processes of activating prior 
knowledge, motivating the start of learning, regulating and monitoring of learning, are 
vital metacognitive components.  Cooperation and co-construction of knowledge form 
part of the process-oriented approach (Vygotskian). 
Factors influencing teachers’ choice or preference for learning environments are the 
teachers themselves, the school as an organisation, and the learners (Lombaerts et 
al., 2009; Roelofs et al., 2003).  Pintrich (1999) suggests that in attempts to change 
instructional practice, both motivation and cognition as self-regulatory strategies 
should be used in classroom practices to create more motivated and deeply engaged 
learners.  How can the best, most distraction-free physical environment for the task be 
created? 
In traditional classroom settings, the curriculum is largely characterised by average 
educational norms, and this is propped up with uninspiring textbooks for gifted learners 
(Mooij, 2008; Reis & Renzulli, 2010; Singh, 2013; Singh & Zaram, 2017). 
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Table 2.8: Differences between SRL and DT  
SRL DT 
Freedom, individuality innovation, 
experimentation 
Conformity and submissiveness 
Cooperation and peer group interaction  Competition with often minimal peer 
interaction 
Decision making, self-reliant Reliance on authority for decision 
Responsibility for own learning Depending on the teacher for direction 
Divergent thinking, inductive approach Convergent thinking, deductive 
approach 
Intrinsic motivation Extrinsic motivation 
Self-assessment, self-monitoring, self-
reinforcement 
A teacher-based monitoring, 
assessment, reinforcement 
Problem-solving approach Question and answer, discussion 
Integration with technology Textbook, prescribed subject matter 
Metacognition  Cognition  
Self-confidence, self-determination, 
active participation 
Passive participation with low 
confidence and determination 
Flexible environment to operate Structured inflexible environment to 
operate 
More suitable for MGLs Better for average ability pupils 
Self-efficacy for learning Low self-efficacy for learning 
Source: Adapted, Source: Zaram, 2016 
Table 2.8 displays the differences between SRL and DT strategies.  For this study the 
aim was reducing DT strategies in favour of increasing SRL strategies for MGLs in the 
FP, in order to enhance learning experiences for these learners. 
2.12 CURRICULUM 
Gavin et al. (2009) refer to the NTCM’s Curriculum and Evaluation Standards for 
School Mathematics, outlining the following principles: 
• The level or depth at which learners come to understand mathematical 
concepts, is more highly regarded than the number of skills they obtain, and  
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• Affective considerations need to be considered in curriculum development. 
Helping gifted learners to develop metacognitive skills is an essential element in any 
programme intended to increase independence of learning (Zimmerman, 2002).  In 
the 19th century, a learner’s failure to learn was widely perceived as personal 
limitations in intelligence.  Owing to the adverse effects that a rigid curriculum has on 
a learner’s self-image, educators and psychologists (Dewey, Thorndike and 
Montessori) suggested ways in which the curriculum could be transformed to 
accommodate individual differences in learners (Zimmerman, 2002).  Suggestions for 
modifications to the curriculum indicated quality rather than quantity changes (Maker, 
1986).   
Introduced into the South African education system in 2011, was the National 
Curriculum Statement (NCS) Grades R to 12:  Guidelines for responding to learner 
diversity in the classroom through curriculum and assessment policy statements.  This 
policy requires that all education practices should be inclusive, including provision for 
all-inclusive and cohesive support services to all learners who experience barriers to 
learning.  It identifies the school curriculum as one of the most significant barriers to 
learning.  The NCS (2011a) sets the content of what is to be taught; however, it is left 
up to teachers to plan as to how they will teach this content to different learners in the 
classroom.   
One of the key strategies for responding to diversity, is curriculum differentiation.  On 
learner diversity, the curriculum states that: “it is imperative to ensure differentiation 
in” the curriculum.  This is to guarantee access for all learners to be able to learn.  It 
also states: “the guidelines have been developed to facilitate and support curriculum 
differentiation in the classroom.”  It acknowledges the fact that differentiation might be 
a daunting task for some teachers.  A few examples on how to differentiate in the 
classroom are also provided.  It also states that curriculum differentiation is about 
innovations, rather than a recipe.   
Teachers need to think about teaching and learning in new and different ways as it 
continually evolves and develops.  Although the prescribed model of differentiation is 
the ideal situation, the reality of practice proves differently as at some subject meetings 
teachers are overwhelmed to supply concrete proof of specific content done during 
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specific weeks of a term.  Under the question of “What are some of the diverse learning 
needs of learners?” reference is made in the NCS (2011a) as to the diversity of 
learners in classrooms.  If these diversities are not provided for, learners may 
experience barriers to learning.  These identified barriers are however limited to 
learners with physical, social and emotional disabilities, although in the discussion of 
differentiation in the NCS (2011a) document, reference is made to providing for 
different abilities and groupings for teaching within the classroom.   
On this issue, some learners require an advanced level of content, whilst others might 
still be grappling with what is being taught in the grade and classroom.  Reference is 
also made to the different levels of curriculum differentiation being content, teaching 
methodologies, assessment, and the learning environment. This reference also 
corresponds with international research, of earlier studies of Gallagher (1975), as cited 
in Boekaerts (2002) and Maker (1982), which suggested that the following changes 
be made in a curriculum for gifted learners in:  (1) content (what is learned), (2) process 
(method and thinking processes) and, (3) the learning environment (psychological and 
physical environment).  According to Maker (1982), Renzulli added a fourth 
component, namely, product (the result of processes used) during 1977.    
Gallagher (2004) states that although differentiation is substantially debated, the 
majority of current measures, focuses on content mastery and high scores, resulting 
in the misconception that learners performing well, are academically well grounded. 
This observation is undisputedly true and applicable in the South African educational 
context.   
In research by Plucker and Callahan (2014), giftedness and the future thereof came 
under the spotlight.  They stated the improbability that the academic needs of gifted 
learners will be met by policies based on the assumptions of differentiation, 
modification of the curriculum and instruction in the general education classroom.  
However, differentiation within the regular classroom is one of the most common forms 
of programming for advanced learners.  When creating a programme for gifted 
learners, the three main components should consist of the identification of the 
learners, the definition of the programme’s developmental goals, and the content of 
the proposed developmental intervention (Gagné, 2015). These components need to 
be structured regarding both its curriculum and its administrative parameters.  
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2.12.1 Differentiation 
Research has shown that an advanced or differentiated curriculum with gifted learners 
resulted in significant achievement results (Gavin et al., 2009; Reis & Renzulli, 2010). 
Differentiation in a curriculum and classroom, allows teachers to meet the needs of all 
or most learners.  Pierce et al. (2011) describe it is an organised but flexible way of 
adjusting teaching to meet the learners where they are at their respective stages of 
development.  Tomlinson (2004) describes differentiation as the process of ensuring 
that learners learn, in a way that demonstrates, and matches their readiness, level, 
interest, and preferred mode of learning.   
The Parallel Curriculum Model (PCM) approaches the curriculum in four parallels, 
namely the Core Curriculum, the Curriculum of Connections, the Curriculum of 
Practice, and the Curriculum of Identity, with three critical underlying assumptions.  
These underlying assumptions are that the curriculum and instruction must be flexible 
enough for the needs of all learners. Teachers must have a good understanding of 
their subject and the characteristics of a high-quality curriculum (Tomlinson et al., 
2008).  The curriculum must consist of useful guidelines for thinking about what and 
how a broad range of learners can be taught.  The PCM describes the move of learners 
on a continuum from novice to expert. 
Instruction must be scaffolded for learners to assist them to move from novice to 
expert.  A novice learner in mathematics solves problems in isolation and mere 
computation is sufficient.  This resort to computation stems from rote learning rather 
than an understanding of mathematical concepts. Although computation has its rightful 
place in mathematics, there seems to be no logical explanation for simply ignoring the 
current available technology to simplify these menial tasks. The reality of our day and 
age is that learners no longer find the need for mere computations and will invariably 
resort to any available 21st century mechanisms (e.g. calculators, apps, computer 
programs).  The novice is unlikely to take risks to solve problems and needs frequent 
feedback.  The feedback to the novice should be in such a way that it develops a deep 
understanding of mathematical principles and promotes self-efficacy. The novice 
needs to be encouraged and permitted to take risks in a variety of ways.   
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Research into individual differences in learners leads to focus on metacognition and 
social cognition; metacognition being the awareness and knowledge of one’s learning 
and social cognition being the effects of teacher modelling and instruction of goal 
setting and self-monitoring (Pintrich, 1999; Zimmerman, 2002).  From this research, it 
is clear that learners who set goals (specific and proximal) had performed better both 
in achievement and personal efficacy (Zimmerman, 2002).  Thus, metacognitive 
awareness could enhance self-control and by implication, can enhance learning.  SRL 
focuses on what learners need to know about themselves to manage their learning 
(Carneiro et al., 2012; Zimmerman, 2002).  Moreover, metacognition has therefore 
emerged as a learning theory that can promote the transfer of knowledge and skills 
and make learners more independent of their teachers in extending and updating their 
knowledge base.  Everyone has the potential for thinking creatively, but traditional 
curricula tend to focus on convergent thinking (one correct answer) rather than 
divergent thinking (many "correct" answers). This convergent way of thinking inhibits 
creative thinking (Schwartz, 1994).  Goodhew (2009), states that what to teach is 
typically set out in the national curriculum, but it is how the curriculum is delivered that 
determines whether or not those that are able, are engaged and enthused.  It is a 
matter of no one-size-fits-all, as some learners thrive in competitive environments 
while others wither in it.  Some learners are very able across all aspects of the 
curriculum, but others excel in only one area (e.g. mathematics).  Some are sociable 
and love to work in groups, but others are quite content (and actually prefer) to work 
on their own (Goodhew, 2009).  
Different learning environments’ components have been identified.  These entail 
construction of knowledge versus transmission of knowledge; learning incomplete task 
situations versus learning by split tasks; personal meaning versus teacher-led 
meaning; professional or scientific contexts versus formal contexts; cooperation and 
communication versus individual learning and development of learning climate 
(Lombaerts et al., 2009; Roelofs et al., 2003). 
Activities promoting disorderly behaviour (such as waiting in line with nothing to do, 
wandering around the classroom, being unclear about what to do during an activity, 
and not being able to get help) need to be eliminated. Instead, teachers must create 
a consistent classroom environment where teacher expectations are clear and 
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enforced, and where learners can always be engaged in meaningful activities.  Special 
activities in which learners are required to plan, monitor and self-reflect, must be used 
throughout the day.  SRL components are to be embedded in other classroom 
activities, where the primary focus is on the development of skills and concepts such 
as mathematics. 
The use of the NSWKBKs for this study, assured that the content was organized, 
coherent and that essential outcomes were achievable (Gavin et al., 2009).  Learners 
could take risks and make mistakes (not careless mistakes) and to learn from their 
own and others’ mistakes.  The MEP allowed for acceleration, compacting and 
enrichment of the curriculum to move learners along the continuum. 
2.12.2 Acceleration, compacting and enrichment of the curriculum 
Steenbergen-Hu et al. (2016) refer to acceleration as not the learner being moved 
forward more rapidly, but the opportunities given to learners which are accelerated.  
Grade skipping, self-paced instruction, subject-specific acceleration, curriculum 
compacting, dual enrolment are all different forms of acceleration (Southern & Jones, 
2004; Steenbergen-Hu et al., 2016). Koshy et al. (2009) in their research refer to the 
still ongoing debate whether to use acceleration or enrichment for gifted learners, as 
acceleration can disadvantage learners’ long-term development. The second-order 
meta-analyses of Steenbergen-Hu et al. (2016) confirm the ongoing debate about 
acceleration as they have analysed the effect size of studies, which was done mostly 
with Cohens’ d with Hedges’ g on the one hundred years of research on acceleration.  
Pacing is one of the primary dimensions of acceleration in the educational arena 
(Southern & Jones, 2004; Steenbergen-Hu et al., 2016).   
According to Koshy et al. (2009) enrichment is a technique used to deepen the 
learners’ understanding of concepts.  Kettler and Curliss (2003) state that acceleration 
in mathematics has a stronger effect on learning than enrichment.  Gavin et al. (2009) 
also cautioned that acceleration alone does not promote high-level thinking, although 
it enables learners to cover content efficiently.  Often mathematical tasks offered to 
gifted learners included both enrichment and acceleration, as learners are motivated 
to carry out in-depth complex tasks (Koshy et al., 2009).  The acceleration allows for 
increased pace and less repetition for gifted learners (Koshy et al., 2009).   
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Curriculum compacting is an instructional technique which has been developed as part 
of an educational programme for gifted and talented students (Renzulli & Smith, 1978; 
Renzulli, Smith, & Reis, 1982).  Compacting is modifying the regular curriculum to 
meet the needs of gifted learners by carefully assessing the work they already know 
and substituting it with more challenging content (Mulrine, 2007).  Reis and Renzulli 
(2010) observed that by eliminating already learned material, learners did not score 
any worse than those who did all the work.   
2.12.3 Grouping of gifted learners  
Within the school environment, a variety of groupings can be utilized to make provision 
for gifted learners, namely ability groupings and cluster groupings (Southern & Jones, 
2004; Steenbergen-Hu et al., 2016).  In the research of Delcourt, Cornell, and 
Goldberg (2007) it was found that ability groups, special classes and special schools 
have consistently reached higher achievement in comparison to with-in class 
programmes (Adelson et al., 2012).  Steenbergen-Hu et al. (2016) refer to the long 
history of ability grouping and asked the question about non-implementing, as it is a 
very cost-effective way to ensure learning for all (Clark & Shore, 2004).  Different 
groupings can be done within the regular classroom, regular school or as an out-of-
school programme to accommodate gifted learners.  In the regular classroom, it can 
take the form of full inclusion or cluster groupings.  Full inclusion will be a group of 
learners with different abilities grouped together.  Pomortseva (2014) states that 
inclusive groupings would not be problematic if the aim was only to understand, learn 
and practise basic concepts of social behaviour and co-operative learning.  Inclusive 
groupings (consisting of learners with diverse cognitive strengths) will lead to 
frustration and demotivation for gifted learners as there is no differentiation and they 
end up tutoring other learners, feeling bored by the working pace and end up 
completing most of the work (Dare et al., 2016; Hecox, 2010; Stoeger & Ziegler, 2010).  
A cluster group, on the other hand, provides for a group of gifted learners of the same 
age group in the mainstream.  They can also practise their social behaviour skills, but 
amongst learners with similar abilities.  They are more likely to flourish, as they will 
have real opportunities to improve their knowledge and skills, and practise deeper 
understanding when they participate in challenging, creative, and open-ended tasks 
at their ability level (Hecox, 2010; Pomortseva, 2014; Stoeger & Ziegler, 2010).   
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In a regular school setting, the grouping can be in the form of ability grouping (learners 
assigned to a class according to prior achievement) and special classes 
(Steenbergen-Hu et al., 2016).  With flexible grouping, learners are placed in different 
groups to study different school subjects during the school day.  They are grouped 
according to their level of achievement and potential with no restriction to age (Barber, 
2008).  In these particular classes, learners are placed in a base class along with their 
age cohort and will attend the special classes for their specific and unique abilities and 
aptitudes.  Differentiation technologies in these special classes are ‘flexible pacing’ 
and ‘curriculum compacting’, and an individual teaching and learning approach 
(Renzulli & Richards, 2000).  The gifted learners in these special classes have the 
tendency to be labelled as these classes are seen as elitist, and no credit is given to 
learners, parents and teachers for their efforts in developing and nurturing of natural 
abilities (Clark & Shore, 2004).  The added labels place additional pressure on gifted 
learners to perform well because of their abilities, often leading to them being alienated 
by their peers (Pomortseva, 2014). 
In research by Adelson et al. (2012), they concluded that after school pull-out 
programmes for elementary school often focus on mathematics activities to be fun, 
rather than challenging for gifted learners.  It is for this very reason that the present 
study did not take place as an afternoon activity with a pull-out group, but rather ability 
grouping within the grade (Steenbergen-Hu et al., 2016).  It was done to create a more 
flexible and homogeneous learning environment according to prior achievement (their 
formal assessments for the 2nd term) (Steenbergen-Hu et al., 2016).  The control group 
(also MGLs) stayed in their respective classrooms where ability grouping was done 
with-in the classrooms for small-group instruction (Steenbergen-Hu et al., 2016).  
Gifted learners can master the curriculum at a faster pace than the rest of the grade 
and do not need endless repetition in the classroom (DoE, 2007; Pomortseva, 2014).  
For the MGLs, the knowledgeable others (researcher and peers) were available to 
mentor the activities.  School academic contests and competitions where learners are 
challenged, either individually or in groups, are other activities that the school (where 
the experiment took place) regularly participate in.  The downfall of only participating 
in these activities, is that they could easily become the only form of enrichment for 
gifted learners (Pomortseva, 2014).   
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Different types of grouping result in different kinds of outcomes.  These different 
outcomes are indicative of how different programmes have different effects.  The 
amount of time spent on different programmes could possibly also influence the 
outcomes of a programme.  This study was done over a period of 40 (non-consecutive) 
days, and learners who achieved well were requested to participate.  However, if 
considerably more time had been spent, the outcomes could very well have varied 
due to the impact of environmental factors coming into play in respect of the individual 
participants.  The same would apply if the two groups were differently constituted, and 
had different teachers been involved. 
2.12.4 Teachers 
Teachers in general can easily stagnate in their didactic methods, entrenched in 
accordance with their initial training (Paris & Paris, 2001; Prensky 2005).  Research 
done by Koshy, Pinheiro-Torres, and Portman-Smith (2012) indicate that teachers’ 
views and perceptions of gifted and high achieving learners, have a significant impact 
on the identification and implementation of programmes in the classroom.  Teachers 
need to be knowledgeable and informed about the demands associated with teaching 
of gifted learners.  Most teachers have little or no background on strategies to cope 
with these creative and fertile minds to provide sufficient intellectual stimulation (Clark 
& Shore, 2004; Gallagher, Harradine, & Coleman, 1997; Koshy et al., 2009).  The 
impression is often given that gifted learners do not need much assistance as they are 
academically successful, and therefore the teacher’s attention is not focused on them 
(Clark & Shore, 2004).  For maximum benefit to the gifted learners, teachers need to 
be thoroughly skilled in mathematics, and they must possess of specialized knowledge 
on best practices in gifted education, as well as the creative ability to adapt the 
curriculum for their learners (McCoach, Gubbins, Foreman, Rubenstein, & Rambo-
Hernandez, 2014; Mulrine, 2007; Newman & Hubner, 2012).  Gifted learners need to 
be engaged in their learning, to be challenged (sometimes to the point of failure), to 
have opportunities to work with others like themselves, to have opportunities to enrich 
and extend their learning, to have access to a wide range of appropriate resources, to 
have access to experts and to have useful and varied assessments for learning 
(Goodhew, 2009).  It is therefore essential for gifted learners to be learning new 
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content, rather than held back by others and be exposed to concepts they have 
already mastered (Gavin & Casa, 2013; McCoach et al., 2014).   
Teachers must have the ability to modify textbook content and find alternative 
resources to match the skills presented by the learners (McCoach et al., 2014).  If the 
curriculum for gifted learners is pre-designed as a differentiated enriched curriculum, 
it could be a less daunting task for teachers to adapt (McCoach et al., 2014).  The 
teachers’ knowledge and views of mathematics determine their orientation towards 
the mathematics curriculum.  The manner in the way teachers read, interpret and use 
curriculum materials, perceptions of external pressures (DBE and parents), ideas 
about the purpose of school, the nature of learning and established routines and 
practices, influence their teaching (Remillard & Bryans, 2004).  The more knowledge 
teachers have about differentiated methods and strategies, the more equipped they 
will be able to adequately address all their learners' needs (Gallagher, Harradine, & 
Coleman, 2010; Mulrine, 2007).   
Learners present their own understanding; the position of the teacher is that of mentor 
or facilitator.  Through exploratory talk, the classroom becomes a community of 
practice, and mathematical meaning is negotiated (Gavin et al., 2009).  Learners need 
to be encouraged to communicate, connect, reason, represent, and act as practising 
mathematical practitioners do (Gavin et al., 2009). 
Education needs to keep up with an ever-changing society, preparing it and laying the 
foundation for a highly able and creative workforce capable of problem-solving, 
cooperative working, communicating effectively in diverse ways, self-organising and 
able to learn from experience (Goodhew, 2009; Renzulli, 2012; Singh, 2011; 
Thompson, 2011).  Teaching needs to reflect these changes and challenges.  At 
classroom level, all gifted learners need empathetic teachers and an environment in 
which it is safe to challenge and ask questions.  Their abilities need to be 
acknowledged and needs provided for through a wide variety of learning and teaching 
approaches.    
On the subject of mathematics, teachers can address and deepen the understanding 
thereof through explarotory talk.  This dialogue involves communication between 
teachers and learners, as well as learners and learners for the development of higher 
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levels of mathematical thinking.  The use of mathematical vocabulary is essential for 
exploratory talk and needs to be taught to learners.  Charts with mathematical 
vocabulary merely on display somewhere in the class room, are of no use if learners 
do not understand and interact with the vocabulary during their mathematics sessions.  
Mulrine (2007) states that when learners interact with others and use mathematical 
language for thinking, their own understanding will deepen (Le Roux, 2008) . 
Professional development in aspects of teaching gifted learners, is highligted in the 
research of Koshy et al. (2009) where teachers claimed that they felt more positive 
and confident to take up the challenge after training.  Teachers also realised that they 
do not necessarily need to know everything before teaching the learners, as some 
activities can be figured out together. 
The research by Dignath and Büttner (2008) on SRL in the context of life-long learning 
revealed that the effect sizes of training provided by the researchers, were higher than 
the effect sizes of the regular classroom teachers.  Teachers must teach learners the 
self-regulated processes that facilitate learning (Dignath & Büttner, 2008; Zumbrunn 
et al., 2011).  Helping them develop metacognitive skills is an essential element in any 
programme intended to increase their autonomy.  Adequate teaching is no longer seen 
as transferring information to learners’ memory, and adequate learning is no longer 
equated to having good results in school examinations.  Learners should be motivated 
to actively participate in the teaching-learning process, constructing their knowledge, 
and in doing so, gradually becoming independent of their teachers.  Teachers should 
create powerful learning environments in which learners can learn to steer and direct 
their own learning, control their effort outflow, and manage their emotions.  Teachers 
play an essential role in providing learners with assistance in acquiring the necessary 
skills, knowledge and disposition to be academically successful (Bell & Pape, 2014).   
As young learners are not aware of ways of assessing and modifying their learning 
behaviours, they need knowledgeable others (like teachers, parents and even peers) 
who have already mastered a concept, to assist (Bell & Pape, 2014).  Teachers must 
assist learners to become more aware of the cyclical processes (forethought, 
performance and reflection) of SRL for learners to be successful or know how to rectify 
and act on failures (Bell & Pape, 2014).  Miller, Heafner, and Massey (2008) maintain 
that teachers will need to provide certain types of academic tasks to learners, in order 
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for them to become self-regulated learners.  For teachers then to be successful in their 
instructional efforts, they will have to give learners opportunities and support to 
practise these skills (Miller et al., 2008).  In traditional classrooms, there is not much 
room for SRL.  Learners are cognitively, emotionally and socially dependent on 
teachers who formulate the learning goals, determine which type of interaction is 
allowed, and generally put pressure on the learners to adjust to the learning 
environment they have created (Boekaerts, 2002a). 
Learners are often unaware of gaps in their knowledge and skills, and are unable to 
identify critically important information. These learners need assistance in achieving a 
level of SRL to be able to achieve the ability to identify the gaps in knowledge.  
Obtaining these and other critical skills for SRL, can be encouraged both directly and 
indirectly through a range of learning activities (Carneiro et al., 2012; Miller et al., 
2008). 
According to Rahimi and Bigdeli (2014), there is no need for the learner to self-regulate 
in a classroom, which is highly structured and controlled by a teacher.  Teachers must 
assist learners to become self-aware of their strengths and limitations in learning 
(Zimmerman, 2002).  Teachers’ beliefs have an impact on innovations in learning and 
teaching and will therefore have an impact on the introduction and development of 
SRL.  Tillema and Kremer-Hayon (2002) state that it is important for teachers to have 
the capacity to stimulate and guide the development process of SRL skills of learners.  
Promoting learners’ SRL skills involves specific teaching skills, such as motivating 
learners to be active participants in the teacher-learning process; being able to engage 
learners in challenging tasks; the implementation of knowledge of cognitive and 
metacognitive skills necessary for operating independently; providing opportunities for 
self-monitoring; assisting in feedback on goal attaining by looking at (realistic and 
specific) short and long-term goals; using assessment practices that encourage 
learners to learn from their mistakes; focusing on personal growth and accentuating 
self-reflective practice,  including scaffolding instruction (Lombaerts et al., 2009).  
Other factors that could influence self-regulating practices could be educational 
experiences, affinity with theories, views of learning and teaching and preferred 
teaching style (Boekaerts & Corno, 2005; Lombaerts et al., 2009; Roelofs et al., 2003). 
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The role of the teacher in helping learners to gain SRL skills will be challenging, and 
a first attempt to teach a learner SRL skills may not prove to be successful as it takes 
time and practice to gain effective methods.  Initial efforts must be refined, based on 
the learner’s feedback, performance, and personal reflection. Overcoming such a 
challenge does not occur automatically.  Careful planning is required to achieve the 
goal of stimulating and challenging young high achievers’ minds (Gallagher et al., 
2010).  This study was an effort to guide learners' self-beliefs, goal setting, and 
expectations.  It promoted exploratory talk, reflective dialogue and provided corrective 
feedback.  It was an attempt to assist learners in making connections between 
concrete and abstract concepts, and the linkage between new experiences to prior 
learning. 
2.12.5 Mathematics 
Ordinary day-to-day life requires constant application of mathematical concepts, often 
not even crossing one’s mind, e.g. making that first cup of coffee for the family in the 
morning. Surely if there are five coffee drinking members in the family, one would not 
use two mugs only to satisfy their early morning cravings? However, and contrary to 
these basic concepts and mathematics users on the one end of the spectrum, there 
are also those on the opposite end of the spectrum:  those in many spheres of life 
demanding the underlying mathematical fundamentals for future career paths, and 
those positively passionate about mathematics. The latter category forms the basis of 
this study. 
Those mathematically gifted learners are flexible in their thinking and can use a variety 
of strategies for problem-solving (Gavin et al., 2009). As with everything else, the 
successful outcome of learning of mathematics was also subjected to the turbulence 
of change.  These changes varied in accordance with intellectual movement from 
skilled performance to emphasising procedures with an understanding of 
computational skills; then, onto understanding the structure of mathematics and back 
to computing quickly and accurately; and further, towards reasoning, problem-solving, 
connecting of mathematical ideas, and communicating mathematics to others.   
In order for learners to learn mathematics successfully, they need to be mathematically 
proficient.  According to Kilpatrick et al. (2001), mathematics proficiency has five 
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strands, which are intertwined and mutually dependent (Table 2.9).  Learners need 
the cognitive ability to understand, represent, and connect pieces of knowledge (e.g. 
old and new) to be able to solve problems.  Having a profound understanding gives 
learners the ability to connect portions of knowledge together, which enables them to 
solve problems creatively.  If learners have knowledge about their thinking and ability 
(metacognition), they can monitor their understanding of problem-solving activities by 
strategizing and exploratory talk.  Coupled with these abilities is the matter of 
motivation which enhances a productive disposition, an indispensable characteristic 
of an active doer of mathematics.  Multiple opportunities relating to daily practical 
situations should be given to learners to make sense of mathematics and develop 
productive disposition.  If challenging problems are not posed often enough, learners 
start memorising instead of building conceptual understanding.  The efficacy of the 
unchallenged learner will decline due a perception of a fixed ability and easily lead to 
discouragement by failure.  The real challenge for teachers is to ensure that learners 
make progress in all components. Furthermore, teachers’ attitudes towards the 
mathematics subject matter as such, exhibit a critical model for would be 
mathematicians or like-minded learners. For learners to become proficient and build 
connections between previous and new knowledge, they need to have their skills of 
understanding, reasoning, practice, and problem-solving developed.   
Thus, the relationship between “knowing” and “doing,” becomes essential for effective 
problem solving, ensuring that cognitive goals have been met (Hargrove & Nietfeld, 
2015). 
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Table 2.9: Intertwined strands of mathematics proficiency   
 
conceptual 
understanding 
The understanding of mathematical concepts, 
operations, relations and the retention thereof. 
procedural 
fluency 
The skill in carrying out the appropriate 
procedures flexibly, accurately, and efficiently. 
strategic 
competence 
The ability to formulate, represent, resolve,and 
explain mathematical problems. 
adaptive 
reasoning 
The capacity to think logically, to reflect, 
explain, and justify concepts and situations. 
productive 
disposition 
The typical inclination to see mathematics as 
sensible, useful, and worthwhile, coupled with 
a belief in diligence and one’s efficacy. 
Source: Kilpatrick et al., 2001 
The  NCTM Principles for school mathematics (see Table 2.10 underscore the strands 
of mathematics proficiency as propagated by Kilpatrick et al (2001). The National 
Association for the Education of Young Children and the National Council of Teachers 
of Mathematics are in agreement that positive attitudes and strong foundations for 
mathematics learning already commence during the early childhood years (2002). 
Table 2.10: NCTM Principles for school mathematics  
Equity Excellence in mathematics education requires equally high 
expectations and strong support for all learners 
Curriculum A curriculum is more than a collection of activities; it must be 
coherent, focused on important mathematics, and well articulated 
across the grades 
Teaching Effective mathematics teaching requires an understanding of what 
learners know and need to learn and then challenging and supporting 
them to learn it well 
Learning Learners must learn mathematics with understanding, actively 
building new knowledge from experience and prior knowledge 
Assessment Assessment should support the learning of important mathematics 
and furnish useful information to both teachers and learners 
Technology Technology is essential to teaching and learning mathematics; it 
influences the mathematics that is taught, and enhances the learning. 
Source: https://www.state.nj.us/education/ece/pd/math/naeyc_nctm.pdf 
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Concepts and skills learned without proper understanding, form isolated bits of 
knowledge limiting learners’ ability to apply their knowledge to real-world problems.  
Learners tending to look for numbers and keywords instead of relationships are 
inclined to be less successful.  Goals should never be set too low for learners who 
have the ability to achieve proficiency.  In order to be mathematically proficient, 
learners need to learn new concepts and skills; they need to be able to apply 
mathematical reasoning to problems; they need to view mathematics as useful and 
their knowledge must be upgraded continuously.  Features in the environment 
prohibiting opportunities available to the learners, are ineffective schools, socio-
economic factors at home and lack of encouragement for mathematics.  
The contents of the NSWKBKs used for this study, are reflected in the prescribed 
Numeracy Handbook for Foundation Phase Teachers issued by the DBE (2012). 
2.13 CREATIVE AND DIVERGENT THINKING 
These two concepts are complementary and mutually essential ways of thinking and 
working together in harmony for successful problem-solving to take place (Hargrove 
& Nietfeld, 2015; Singh & Zaram, 2017; Treffinger, Isaksen, & Dorval, 2000; 
Thompson, 2011).  Creative thinking gives opportunities for generating many, varied 
and original possibilities with detail to expand or enrich further.  Creative problem 
solvers should be able to describe and explain (i.e. exploratory talk) with confidence 
and appropriate vocabulary, e.g. what, why and how they are doing it?  Creative 
problem-solving can be applied to any age group in the teaching and learning 
environment, and manifest in different phases.  Creativity researchers, as cited by 
Cybulski, Keller, Nguyen, and Saundage (2015), have different phases in the creative 
process.   
Amabile (1983) described creativity with reference to five phases: problem 
presentation, task presentation, preparation, response generation, and response 
validation.  Couger (1996) considers the creative process as comprising problem 
definition, information finding, idea generation, idea evaluation, and planning 
implementation. Osborne-Parnes’ Creative Problem-Solving (CPS) model (Daupert, 
2002; Osborn, 1979) consists of six phases: goal finding, information gathering, 
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problem clarification, idea generation using divergent thinking, solution finding using 
convergent thinking, and solution acceptance.  Unpacking these elements: 
• Goal finding refers to an understanding of the challenge;  
• Information gathering entails constructing opportunities, exploring data and 
framing problems; 
• Problem clarification requires generating ideas, plenty diverse and infrequent 
ideas; 
• Idea generation demands divergent thinking in preparing for action;  
• Solution finding using analogous thinking refer to developing solutions through 
analysing, refining or strengthening capable possibilities; and 
• Solution acceptance necessitates specific plans. 
Beghetto (2017) refers to three aspects of creativity, namely, teaching about creativity 
(in the writing class), teaching for creativity by nurturing learners’ creativity in a context 
(e.g., developing creative problem-solving skills and promoting positive self-beliefs, 
attitudes, and behaviours about creativity), and teaching with creativity in respect of 
subject matter teaching (e.g., creatively teaching mathematics).  Creativity cannot only 
co-exist in the context of academic subject-matter, but should be an integral 
component of any framework (Beghetto 2017; Singh & Zaram 2017) 
Metacognition is an indispensable vehicle for developing and nurturing creative 
problem-solving methods in the classroom setting.  Creativity can be described as the 
ability to produce work that is both novel (i.e. original and unexpected) and appropriate 
(i.e. useful or meets task constraints). Hargrove & Nietfeld (2015) concluded that 
explicit metacognitive instruction is necessary in educational settings to improve 
problem solving performance. Teachers can promote metacognitive awareness by 
engaging their students in activities that require reflection. As a learner’s metacognitive 
ability increases, so does the potential for creative thinking.  
Learners need continual encouragement on how to think, rather than what to think.  
As facilitators, teachers should support learners to locate, analyse, interpret, and 
assess data (Singh & Zaram, 2017; Thompson, 2011).  A creative learning 
environment could be promoted by encouraging brainstorming and exploratory talk 
amongst learners. In this study regular brainstorming and exploratory talk were 
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incorporated into daily class activities, unpacking possible methods and solutions to 
problems, using mathematical terminology to reflect on and reinforce learners’ 
understanding and grounding of the subject matter. In order to broaden learners’ 
visions, they were encouraged to explain themselves in ways they felt comfortable 
with, and to think out of the proverbial ‘box’.  
These activities of course, are added on to the concept of divergent thinking, which 
places focus on creative processes with possibilities to organise, analyse, develop, 
refine, prioritise and to decide on specific options.  Divergent thinking (solving 
problems with many possible solutions) refers to the opposite of convergent thinking 
(only one correct answer) (Singh & Zaram, 2017).  Divergent thinking embraces three 
aspects: originality, fluency and flexibility. The approaches of a novice and an expert 
differ in that experts use their knowledge in creative and flexible ways and are less 
concerned about not doing it in the right way.  The novice, on the other hand, is more 
fearful of departing even slightly from the format or way they were taught (Hargrove & 
Nietfeld, 2015; Treffinger et al., 2000).  
2.14 SUMMARY 
This chapter has presented and discussed literature related to giftedness, intelligence 
and SRL. Theories of learning, cognitive development, giftedness and SRL as they 
relate to this study were discussed. Also presented and discussed are methods of 
identification, i.e. IQ test and the multidimensional approaches, and their relevance to 
this study. In addition, the role of motivation, self-efficacy and task value beliefs and 
its impact on this study, was discussed. Furthermore, the relevance of a conducive 
learning environment to support learning was also presented and discussed.   
Acceleration, compacting and enrichment were discussed as differentiation is 
provided for in the Guidelines for responding to learner diversity (NCS, 2011a).  The 
teachers’ ability to differentiate and perception of mathematics were discussed.  
Aspects of creativity and divergent thinking as related to problem-solving were 
emphasized.  Relevant models of giftedness and SRL directed the creation of a SRL 
model for FP. 
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CHAPTER THREE 
RESEARCH DESIGN AND METHODOLOGY 
3.1 INTRODUCTION 
One of the significant remaining challenges in education is still the issue of equality 
and equity.  The ideal situation is that all learners should receive equal education and 
equal opportunities within the same educational system.  This ideal, however, entails 
many questions, e.g. does it mean that learners are all to be treated equally only, or 
that they are empowered to acquire what they need, by their specific and individual 
abilities?  Which learner or learners are catered for in the regular classroom?  Is it for 
learners with average ability?  If learners are mildly gifted or talented in a certain area 
or field, are their needs met or do they fall by the wayside, just because they cope 
better than others do?  How can education be made equal and equitable?  Does the 
concept of ‘equal opportunities’ necessarily also embrace ‘equitable for the needs’ of 
all learners?  Education for all learners are meant to be uniform in application or effect; 
without discrimination on any grounds according to policy documents (DBE, 2011a). 
Yes, all learners are allowed to go to school, but it is the quality of being fair and 
impartial within the school system that can fail learners.  Do all learners get what they 
cognitively deserve at their schools?  Are learners from disadvantaged communities 
still at a disadvantage in our democratic society?  
This empirical study aims to determine whether MGLs in Grade 3 can employ self-
regulatory processes to study an EAL curriculum in mathematics.  In every school 
(even schools considered as disadvantaged) there are learners who are mildly gifted 
and ahead of their peers in specific disciplines (e.g. mathematics), regardless of 
geographical region, economic or historical status.    
This empirical study, in the form of an experiment, was conducted at a pre-selected 
public primary school.  It was an attempt to gather scientific evidence, as opposed to 
relying on personal experience (Cohen et al., 2007).  The NumberSense Workbook 
Series (NSWKBKs) was used for this experiment, as its core content is suitable for 
acceleration and compacting in numbers, operations and relationships, as well as 
patterns and algebra.  It is also not ‘boxed’; content is structured in such a way that it 
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appears and re-appears often enough for learners to conceptualise new concepts and 
revise old concepts.  It allowed learners to work independently and at their own pace.  
The areas of measurement, space and shape, and data handling were covered by 
practical work, using the GeoGenius visualisation and construction kits.  MGLs had to 
upload their activities into Google Classroom once completed.  That served as proof 
of work done and allowed the teacher to assess this work done.  MGLs were exposed 
to exploratory talk through the Grade 4 Companion Book, Games4Gains game cards 
(permission granted Appendix 8) as well as AMESA problem-solving.  Brombacher 
and Associates (Appendix 6) granted permission to use the material (NSWKBKs, 
GeoGenius, and Companion Book). 
Permission to conduct this experiment was obtained from the Department of Education 
(Appendix 2), learners’ parents (Appendix 4), the school principal (Appendix 3), and 
Nelson Mandela University (Appendix 1).  A consent form was also given to the 
learners (Appendix 5), and they had to sign it after it was orally explained to them.  
Ethical guidelines for confidentiality were strictly adhered to for this study. 
3.2 BACKGROUND TO THE EMPIRICAL STUDY 
How can schooling be changed today?  In the South African schooling system, the 
NCS CAPS (2011a) policy makes provision for the diversity of learners through 
differentiation.  The curriculum covers a tremendous amount of content, and it is 
challenging for teachers to impart understanding to learners.  If somehow learners can 
be assisted to take control of their learning at a young age, then the completion of the 
content of the CAPS curriculum will not be such a daunting task. 
Borland (2005) claims that acceleration requires no formal identification and that a 
well-differentiated curriculum will serve MGLs automatically.  He states that 
justification for any educational programme should be grounded in a belief that it must 
meet the needs of most students, both able and disabled.  The curriculum must be 
appropriate for learners in respect of pace and the level of challenge, and the age of 
the learner should not be a determining factor (Borland, 2005).  MGLs need to be 
identified early (at a young age), to enable them to strengthen their confidence and 
keep their interest alive.  They will stay motivated, and it will give them guidance to 
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compete with themselves to achieve and keep achieving according to their ability 
(Borland, 2005).   
At the school where this research was conducted, the practice in recent years has 
been for MGLs in mathematics to be ‘pulled-out’ of their regular classrooms and be 
grouped together.  This practice initially started with Grade 7 and had since expanded 
with the inclusion of Grades 4, 5 and 6 learners. The ability group typically has 
approximately 25 to 30 learners in a specific grade group, which equates to about 20% 
of learners being selected.  Learners are allocated to these classes based on their 
academic performance at the end of the previous grade year.  Parent and learner 
consent is obtained.  Involvement in these classes is not static, as moving in and out 
of them depends on the learners’ performance, commitment, and work ethic (Reis & 
Renzulli, 2010).  These learners in the ability-grouped class are exposed to enrichment 
tasks on a regular basis, and they participate in the annual Association for 
Mathematics Education of South Africa (AMESA) contest.  A set of well-structured and 
well researched guidelines as to the what and how would assist teachers to prevent 
activities not ‘feeling’ like just little more advanced extra work to keep MGLs busy. 
This research investigates how to empower MGLs to become SRL competent from an 
early age.  Experience with teaching these learners shows pre-existing tendencies to 
wait for a teacher to teach them a ‘method’ in order for them to solve problems and 
accordingly perform well, hence asking the question (or similar questions): “How do 
you want me to work it out?”  As the journey to SRL continues and acceptance of the 
principle, “it is okay to make mistakes and learn from them” is accomplished, learners 
will become more independent in their thinking/reasoning of mathematical skills at a 
young age, leading to more positive results and general interest in mathematics. 
3.3 RESEARCH DESIGN AND METHODOLOGY 
Research designs consist of mainly two ways of collecting data, either by quantitative 
or qualitative research methods (Bertram & Christiansen, 2014; Cohen et al., 2007; 
McMillan & Schumacher, 2010; Mertens, 2010).  Quantitative research method has a 
general analytical approach, using numbers, statistical procedures, and instruments 
to study the relationship amongst the variables.  This form of investigation is about 
testing theories deductively, without any bias and being able to generalise and 
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replicate the findings (Cohen et al., 2007; Creswell, 2013).  The qualitative research 
method, on the other hand, refers to responses by participants to interrogative 
questions posed and allows researchers to work inductively and make interpretations 
from data (Cohen et al., 2007; Creswell, 2013). 
Informal experiments are conducted by teachers in their classrooms on a daily basis 
as they experiment with new teaching methods and content to enhance the learning 
experience of the learners in their classrooms (Sharp, 2012).  The unpredictable 
human factor and ‘free will’ of the participants make pure experimental research in 
education almost impossible (Sharp, 2012).   
This study employed a quantitative approach, using a true experimental design to 
determine if MGLs in Grade 3 can use self-regulatory skills, as intervention, towards 
an accelerated and compacted curriculum (Creswell, 2013; McMillan & Schumacher, 
2010). In experiments, the researcher makes use of variables (treatment) which can 
be introduced or manipulated.  The underlying intent of the experimental research is 
to determine the cause and effect relationships between interventions and measured 
outcomes (Creswell, 2013; McMillan & Schumacher, 2010). A particular variable for 
focus can be isolated, and because of this feature, experimental studies can show a 
degree of causality.  Control over research content is therefore high. Disadvantages 
of control can be abnormal behaviour as it is impossible to control all variables in 
human beings (Sharp, 2012).  The experimental design focuses on objectivity in 
measuring and describing data which uses numbers, structure and control, and the 
assigning of numerical values to variables characterised by statistical analysis (Cohen 
et al., 2007).   
This research was conducted as a true experiment in the natural setting where 
participants were purposively selected (Cohen et al., 2007).  In a true experiment, 
variables can be isolated, controlled and manipulated (Cohen et al., 2007; Creswell, 
2013; McMillan & Schumacher, 2010).  The participants had an equal opportunity of 
being selected for the experimental or the control group (McMillan & Schumacher, 
2010).  The true experimental design also makes conclusions of results based on the 
motivated intervention or treatment programme and not due to differences in 
characteristics of the participants (McMillan & Schumacher, 2010).   
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During the experiment, the researcher assessed whether the specific treatment, EAL 
curriculum plus SRL strategies, provided to one group (experimental group) while 
withholding SRL strategies from another (control group), and then, determining and 
comparing how both groups scored on the outcomes. Learners in the experimental 
group were required to employ SRL to study EAL curriculum. In contrast, learners in 
the control group studied the contents of NSWKBKs as EAL curriculum through direct 
teaching (DT) in the traditional classroom setting.  The primary objective of the 
experiment was to determine whether the MGLs in the experimental group could use 
SRL skills for their learning in the absence of the traditional method of teaching (DT). 
In this study, a true experiment, in the form of the pre-test/post-test equivalent group 
was employed.  The pre-test questions assigned to the learners were different from 
the post-test questions; both questionnaires consisted of problem-solving exercises.     
Carefully focused instruments (tests, questionnaires and observations) were used for 
data collection in order to generate precise data, which could be analysed by using 
statistical tests of significance in order to accept or reject the hypothesis. In this 
research, the assumption of the H0’s was that there would be no statistically significant 
difference between the results of the experimental and control groups (Cohen et al., 
2007).  The H1’s assumption was that there would be a statistically significant 
difference between the experimental and control groups. The formal term 
assessments of learners were utilised for pre-tests and post-tests for statistical 
analysis of content of the NCS.  The learners in the experimental and the control 
groups were learners who were performing exceptionally well (codes 6 and 7 
performance and assessment levels NCS (CAPS), 2011d) (Appendix 19)). The 
experimental group received guidance on how to employ SRL strategies.  At the start 
of the research experiment, both the experimental and control groups completed 
questionnaires (Appendix 9) to determine their SRL skills.  Based on the answering of 
questionnaires to determine existing SRL skills, they were divided into two groups, 
and simple random sampling was applied to determine the experimental and control 
groups. 
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3.4 DATA COLLECTION 
Data for research can be collected in different ways.  There are two principal kinds of 
data: primary and secondary data.  Primary data is data collected by the researcher, 
and secondary data already exists using the results and findings gathered by other 
researchers.  Primary data for this research was generated using (1) pre-tests, (2) a 
‘pull-out’ mathematics class, and (3) post-tests for Grade 3 learners.  The pre-tests 
and post-tests were given to all selected Grade 3 learners.  The ‘pull-out’ mathematics 
class consisted of selected learners based on their scores (codes 6 and 7 
performance) during the previous term, as well as the completed SRL questionnaire.  
Using the questionnaire results, the group was divided into two groups, according to 
their scores.  From these two groups, learners were selected by simple random 
sampling.  Learners in the experimental group were given guidance on how to develop 
their knowledge and skills through SRL skills, while learners in the control group were 
exposed to traditional DT. Secondary data consists of the existing data on learners’ 
academic performance in their term assessments before and after the intervention. 
The participants for this experiment were selected according to their performance in 
their formal assessments for mathematics during the second term.   Learners were 
chosen purely on academic performance in mathematics regardless of race, gender, 
cultural background, or any other discriminating factor.  
3.4.1 The sampling process  
Passmore and Baker (2005) state that sampling in research is a balancing act between 
acquiring as much information as possible and the limited finances available with 
which to collect the data. A sample is a smaller group of the target population, from 
which data is collected (Bertram & Christiansen, 2014; McMillan & Schumacher, 2010; 
Mertens, 2010).  For a sample to be representative of the target population, it must 
reflect all the characteristics of the population.  McMillan and Schumacher (2010) 
concur that in many quantitative studies such as experimental studies, it is not always 
possible to select probability samples.  As the study took place at a selected school in 
Port Elizabeth and the researcher is employed by the DBE, it was convenient to 
experiment at a school.  If the setting is as natural as possible, it makes it feasible to 
implement it as part of a regular school day.  The school is also currently running a 
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Mathematical Enrichment Programme (MEP) for the Intersen Phase (IP). The 
education system for The General Education and Training (GET) have 3 phases, (1) 
FP, which consists of Pre-primary to Grade 3, (2) The Intermediate Phase, which 
consists of Grades 4 to 6, and (3) Senior Phase, consisting of Grades 7 to 9.  Grade 
7 is included in the primary schools in South Africa, hence the term Intersen Phase  
(combination of Intermediate and Senior Phases) for Grades 4 to 7.   
3.4.2 Population 
The target population for this study was the MGLs in Grade 3 at a selected primary 
school in Port Elizabeth in the Eastern Cape Province of South Africa.  The school 
attracts learners from different suburbs, as it is located in a suburb surrounded by 
businesses as well as residential homes.  As a fee-paying school, the socio-economic 
status of the majority of families could be regarded as typically middle class, able to 
support their children financially and emotionally.  Environmental factors (such as 
teacher input, parental encouragement and peer pressure) in achieving high 
assessment marks cannot be ignored, as it plays a crucial role in academic 
performance.  In general, the standard of mathematics in comparison to other schools 
in the school district, is high. This element, together with the very nature of the current 
study (being a true experiment) and a general lack of scientific means to determine 
learners’ exact mathematical gifted abilities, led to selection of the target population of 
all learners achieving above 80% in their mathematical assessments.  In the South 
African context, the differentiated model of Gagné served this experiment well as IQ 
tests are only done on request by the ILST of the school, if learners need extra support 
for learning.  The developmental nature of the model and the NSWKBKs 
complimented each other and allowed for ability grouping in mathematics. This 
allowed for challenging enrichment, modification and compacting of the curriculum, 
advanced work, challenges within different mathematical content and fast-paced 
content work (see programme options in Table 3.1).  Table 3.1 also displays the 
changes made to the proposal Gagné’s (1998) levels of giftedness for the inclusion of 
more MGLs in the Australian policy documents (Grubb, 2008). The size of the group 
made ability grouping within the pull-out group possible.  
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Table 3.1: Suggested groupings  
Levels of 
giftedness 
Prevalence Programming options 
Mildly  
(115 –129) 
(basically) 
1:6 to 1:40  
 
Enrichment in regular classroom  
Modified curriculum 
Curriculum compacting 
Moderately 
(130 – 144) 
 
1:40 to 1:1,000 
 
Advanced work 
Challenges within content 
Some form of ability grouping 
Mentorships 
Single subject acceleration 
Single grade skip or early entrance 
to school 
Highly (145 –159) 
 
1:1,000 to 1:10,000 
  
Fast-paced content work in talent 
area 
Ability grouping at least in talent 
area 
Acceleration options 
Challenging academic enrichments, 
e.g. Latin 
Mentorships 
Exceptionally 
(160 – 179) 
 
1:10,000 to 1:1 million 
 
Highly individualised programs 
High school / university level 
programs 
Advanced placement 
Radical acceleration (3+ carefully 
spaced grade skips) 
Ability grouping in specific talent 
areas 
Specific counselling services 
Profoundly 
(180+) 
 
Fewer than 1:1 million 
 
Radical acceleration 
Early admission to university 
Highly individualised programs 
Special program searches 
Special counselling services 
Ability grouping in specific talent 
areas 
Source: Grubb, 2008 
3.4.3 Sampling 
Selection of the learners for the research experiment was based on merit using the 
records as recorded and reflected in South African School Administration and 
Management System (SASAMS).  The top 64 mathematics performers were selected 
as participants for this research experiment.  Their final term 2 assessment was taken 
from SASAMS.  The term assessments are based on formal and informal 
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assessments done by classroom teachers in accordance with the NCS CAPS (DBE, 
2011d). 
Sampling for this research experiment combines convenience and purposive 
sampling.  Convenience sampling was used as learners are easily accessible and the 
experiment was, therefore, less costly and time-consuming for the researcher 
(Bertram & Christiansen, 2014; McMillan & Schumacher, 2010).  McMillan and 
Schumacher (2010) identify the following strengths of convenience sampling: it usually 
assures a high participation rate; it makes for easy administration and generalisation 
is possible to similar participants.   According to Passmore and Baker (2005), the major 
disadvantage of this technique is that the researcher has no idea how representative 
the information collected for the sample is, of the population as a whole.  
Participants were selected based on specific characteristics.  In this study, the 
researcher was primarily interested in learning about the mastering of an advanced 
curriculum using SRL skills of Grade 3 learners.  Therefore, the MEP distinguishes 
between DT and SRL skills in an EAL curriculum (compacting and acceleration) for 
mathematics.  The sample for this study was, purposively selected, because of the 
characteristic “being mildly gifted in mathematics.”  The selection was useful as it 
reached a targeted sample quickly and efficiently.  Sampling based on proportionality 
was not the primary concern for this experimental research.  Therefore, the target 
population was selected from within the school system using SASAMS.  After 
selection, the group answered the SRL questionnaire.  They were sub-divided into two 
groups (those with SRL skills and those without SRL skills) or as close as possible.  
The experimental and control groups were chosen using simple random sampling from 
these two groups. 
According to Bertram and Christiansen (2014), there is no clear-cut answer as to how 
big the sample should be, as it is dependent on the method and style of the research 
experiment, as well as the purpose of the study.  The suggestion is that, in order for 
quantitative data analyses to have great statistical value, the sample size should have 
a minimum of 30 participants, in which case non-parametric tests should be used 
(Bertram & Christiansen, 2014).  In this study, 64 learners were selected to ensure 
significant statistical value. 
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3.5 DATA COLLECTION PROCEDURES 
Mertens (2010) reminds us that ethics should be an integral part of the planning and 
implementation of the research, irrespective of the paradigm the researcher uses. 
Bertram and Christiansen (2014) identify three ethical principles: (1) autonomy, (2) 
non-maleficence, and (3) beneficence that should be adhered to by the researcher.  
Autonomy includes consent from every participant; participation must be voluntary and 
every participant must have the freedom to withdraw at any time.  This consent 
includes the agreement to take part, a clear explanation of expectation, the time frame, 
procedures and possible advantages or disadvantages to participants so that they 
could make an informed decision, clear of deception (De Vos, Delport, Fouché, & 
Strydom, 2011; McMillan & Schumacher, 2010).  Parents of learners, also have to give 
consent to the research experiment as these learners are under the age of 18 and not 
legally and psychologically capable of giving consent on their own (Bertram & 
Christiansen, 2014; De Vos et al., 2011).  Non-maleficence requires in essence that 
the researcher must prevent participants from being harmed emotionally, socially or in 
any other way (McMillan & Schumacher, 2010). Finally, the research must have 
beneficence. Beneficence means it must provide teachers with assistance and 
guidance to make it applicable in their classrooms.  The mere fact that NSWKBKs are 
not graded according to school grades will make differentiating in classrooms do-able 
and manageable.  Bertram and Christiansen (2014) indicate that it is rare for research 
not to have value, even if it is not immediate and only appreciated in the future.   
Informed consent included not only the permission of the participants and their 
parents.  Permission to collect data for this study was obtained from the Postgraduate 
Studies Committee at Nelson Mandela University, Eastern Cape Department of 
Education, as well as the school principal of the primary school in Port Elizabeth where 
this experiment was conducted.  Data capturing was done using pre-tests and post-
tests and structured questionnaires, as well as existing data on SASAMS.  With the 
permission of all stakeholders, the research experiment took place during the end of 
the first semester (end of the second term) and the beginning of the second semester 
(beginning of the third term) of the 2018 school year.  The first ten days were before 
the midyear break and the rest (30 days) were completed after that.  The very recent 
scores of the formal assessment of mathematics from the second term, were used for 
the selection process and pre-test, and the third term as the post-test.  All selected 
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Grade 3 learners were given the pre-test on problem-solving, consisting of a selection 
taken from previous AMESA Grade 4 papers to test their capability of solving 
problems. A structured questionnaire to determine SRL skills was administered to all 
participating Grade 3 learners, both at the beginning and end of the intervention.   
Besides learners being participants in this experiment, other stakeholders were their 
parents (giving consent), the four classroom teachers who (as usual) taught the control 
groups in their classrooms, and the school principal who is ultimately responsible for 
ensuring quality education at the school.  At the meeting with the parents, for their 
consent prior to the commencement of the experiment, it was decided that for internal 
validity and the benefit of the learners, the learners would be grouped simply as Group 
1 (experimental group) and Group 2 (control group).  This followed upon a suggestion 
from the parents, as they opined that it did not matter whether the learners formed part 
of the experimental or the control group, as eventually and at the end, all learners 
would have benefited. 
3.5.1 Tests 
The Grade 3 formal assessment of the second term was used as a pre-test to compare 
NCS coverage.  The formal assessment consisted of items covering all of the content 
areas (numbers, operations and relationships; patterns, functions and algebra; space 
and shape; measurement and data handling) and the related general and specific 
focus of the content area covered during the term.   
The formal assessment at the end of the third term served as the post-test for NCS 
content analyses against the pre-test.  The design of the post-test was similar to the 
pre-test and consisted of all the mathematical content covered during the term as 
prescribed in CAPS by the DBE (2011b).  The post-test aimed at determining whether 
there was an increase or consistency in the mean score from the pre-test to the post-
test, if learners in the experimental group did not have DT of the curricular content.  
Instead, learners in the experimental group were exposed to a MEP programme with 
EAL curriculum and a Google Classroom.   
The MEP included problem-solving exercises obtained from old AMESA papers done 
at school.  The learners in both the experimental and control groups were assessed 
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on their ability to solve problems.  A pre-test (Appendix 10), and post-test (Appendix 
11) were done by all selected Grade 3 learners.  As creative thinking skills are vital for 
problem-solving, part of the MEP programme was to expose the experimental group 
to the AMESA problems during their mathematics lessons.  Different ways of solving 
problems were discussed and explored through the exploratory talk.  The learners in 
the experimental and control groups completed diagnostic tests on days 10, 20, 30 
and 40 to determine their progress in problem-solving (Appendix 12 to 15).  The day 
10 diagnostic test was created on paper and in Google Forms and assigned to learners 
into Google Classroom to establish the prospect of 21st Century Learning.   
3.5.2 Structured questionnaire 
A structured questionnaire is the most widely used method of data collection in 
research as the questions asked are related to the purpose of the study (De Vos et 
al., 2011).  The questions can be set up in different ways, and responses from 
participants are generally in writing.   
According to McMillan and Schumacher (2010), questionnaires are economical; they 
ensure anonymity, and everybody answers the same questions.  Participants in Grade 
3 were given a questionnaire designed to establish their SRL skills.  A questionnaire 
received via e-mail from Ziegler (March 2016) was adapted for this study.  Permission 
to use and adapt the questionnaire was obtained (Appendix 7).  The objective of this 
questionnaire posed to the learners, was to determine: (1) Is there any self-reflection?  
(2) How do they study?  (3) How do they catch up when they missed out on school 
work?  and (4) Are there any goals for learning?  
• At the end each term, you receive an assessment record.  How would you 
prepare yourself for the new school term?  Items 01 to 07 
• Your class teacher gives you homework every day.  How do you do your 
homework?  Items 08 to 14 
• You have missed a day or two at school.  How do you catch up work and 
assignments done in the classroom?  Items 15 to 21 
• Your class teacher tells you; you are going to do an assessment next week.  
How do you prepare for that assessment?  Items 22 to 28 
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The items in this questionnaire were structured for learners to place a cross (x) in the 
appropriate box on a three-point Likert scale.  The Likert scale: (1) wanting adults to 
help, (2) just jump in and do, and (3) have a plan of action.  The same questionnaire 
(Appendix 9) was given to all selected Grade 3 learners for measuring SRL before the 
start and at the end of the experiment.  After completion of the questionnaire, the 
selected learners were randomly grouped according to their total score.   
The experimental group also had a feedback form (Appendix 18) based on their 
experience being part of this study, after the completion of the experiment.  This 
feedback form contained items on the following aspects: (1) Differentiated Curriculum, 
(2) Self-Regulated Learning, (3) Direct Teaching, (4) Learning Environment, and (5) 
Performance Assessment. The items on the feedback form were structured for 
learners to place a cross (x) in the appropriate box on a three-point Likert scale.  The 
Likert scale: (1) green, happy face, (2) yellow, neutral face, and (3) red, sad face.  The 
green (happy face) means they enjoyed being part of the MEP class, the yellow 
(neutral face) means they are not too sure, and the red (sad face) means that they did 
not enjoy being part of the MEP class.  The items (statements) were linked to whether 
the learners liked the MEP activities and content. 
3.6 VALIDITY AND RELIABILITY 
In research methodology, the two most important issues that will be encountered 
continually are validity and reliability. To obtain statistical significance and be able to 
draw meaningful conclusions from the research, the measuring instruments must be 
valid and reliable (Leedy & Ormrod, 2010).  
3.6.1 Validity 
The validity of a measurement instrument is the extent to which the instrument 
measures what it is intended to measure (Babbie, 2016; Creswell, 2013; De Vos et 
al., 2011).  McMillan and Schumacher (2010) suggest that when quantitative research 
is considered, it is necessary to consider who will be assessed (MGLs), what will they 
be assessed by (advanced curriculum, problem-solving abilities and SRL), how will 
they be assessed (questionnaires, pre-tests and post-tests), and how the experimental 
interventions will be administered.  McMillan and  Schumacher (2010) state that these 
four types of validity are derived from two categories, internal and external validity.   
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Internal validity looks at changes that are observed due to the effect of the independent 
variable (advanced curriculum, problem-solving abilities and SRL) on the dependent 
variable (marks of the learners) (Mertens, 2010).  The true experiment was chosen.  
To prevent experimental treatment diffusion, where the parents and teachers of an 
experimental group and a control group can have discussions about the experiment 
as they will all be from the same selected school, not all the content was disclosed to 
participants (Mertens, 2010).  Learners in the experimental and control group were 
chosen because they had scored better in their assessments than other learners in 
Grade 3.  Internal validity concerning all participants to complete only one of the same 
questionnaires and assessment before and after the research experiment, was 
adhered to, being the expected norm.  This research study employed the pre-test, 
post-test control group design to prevent the possible threat to internal validity in the 
areas of history, maturation, and mortality.   
External validity refers to the generalizability of the study, which implies to which extent 
the experiment can be generalised from one environmental condition to another 
(McMillan & Schumacher, 2010; Mertens, 2010).  The time-period and place, at which 
the experiment was conducted, as well as the nature of the study participants, can 
influence the external validity of the experiment.  This experimental research took 
place in the regular school set-up, during the normal mathematics allocated lesson 
times.  As NSWKBKs and AMESA papers are freely available in the market and on 
internet, the experiment can be done by anyone wishing to determine whether MGLs 
at other schools, (or even other grades) can be challenged with work according to their 
ability using SRL skills.  
De Vos et al. (2011) believe that validity has two parts, namely, that the instrument 
measures the content and accuracy of the content.  Therefore, if the content is the 
MEP and SRL, this content must be measured accurately. 
3.6.2 Reliability 
Reliability refers to the repeatability of findings.  Reliability is the consistency and 
accuracy with which a measuring instrument produces a specific result when the 
component being measured has not changed (De Vos et al., 2011; Leedy & Ormrod, 
2010; Maree, 2007).  According to Cohen et al. (2007), reliability in the social sciences 
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is challenging as human behaviour and perception are indeed not static.  It would be 
challenging to find the same learners and the same teachers reacting the same way 
to an EAL curriculum, problem-solving exercises, and SRL skills as the behaviour and 
perception of learners and teachers vary from time to time and from person to person.  
With SASAMS and all the records of learners’ assessment results available and all 
teachers following the same CAPS curriculum, learners in Grade 3 with the same 
results as the experimental group can be expected to achieve the same results.  The 
pre-test items for the curriculum content were similar but different to the post-test items 
as it was dependent on content covered during that time period, considering and using 
the split-half reliability for internal consistency (De Vos et al., 2011; Maree, 2007; 
McMillan & Schumacher, 2010; Springer, 2010).  The AMESA items for pre-test and 
post-test for problem-solving were also completely different.  The correct and 
appropriate procedures were followed by the researcher to eliminate random errors 
(Creswell, 2013).  For consistency, Cronbach Alpha was used for significant constructs 
of the questionnaire and the test scores to ensure internal reliability.  Alpha scores can 
be described as good (> 0.7), acceptable (> 0.5) and low (< 0.5) values (see Table 
3.3).  On the SRL questionnaire the alpha scores were significantly higher for both the 
pre-test (between 0.67 and 0.87) and the post-test (> 0.7).  NSWKBKs’ self-
assessment was only calculated on the pages completed by the 32 MGLs in the 
experimental group as the teachers of the MGLs in the control groups were doing the 
assessing of the work.  Low alpha values were observed for feedback statements on 
different aspects of SRL.  
3.7 DATA ANALYSES 
Once patterns in the data had been explored, formal inferential tests were used to 
determine the degree to which these patterns could have arisen by chance or whether 
the treatment had an impact on the outcome.  
Experimental studies are designed to address questions about mean differences 
between treatment conditions in one or more response variables. Thus, the analysis 
of experimental data typically involves relating one or more categorically independent 
variables (EAL curriculum and SRL strategies) to one or more continuous outcome 
variables (formal assessment scores, pre-test and post-test scores and diagnostic 
scores). This experimental research study was conducted to determine if the 
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independent variables, the treatment (EAL curriculum and SRL strategies) to the 
experimental (ability) group affected the dependent variable (the marks scored in the 
formal assessment). The experimental group consisted of 32 Grade 3 learners while 
the other selected Grade 3 learners served as the control group (32 learners).   
When all factors are manipulated between subjects, the most appropriate analysis 
strategy is an analysis of covariance (ANCOVA) (Roberts & Ilardi, 2003).  Repeated 
measures ANCOVA were used for this research experiment as it is a test to detect 
any overall differences between related groups and is the extension of the paired t-
test.  This particular test requires one independent variable and one dependent 
variable. The dependent variable needs to be continuous (interval or ratio) and the 
independent variable categorical (nominal or ordinal).  Data can be analysed by 
repeated measures ANCOVA for studies that investigate either, (1) changes in mean 
scores over three or more time points, or (2) differences in mean scores under three 
or more different conditions. 
To answer the second research question: To assess whether there are significant 
differences between the performances of the experimental and control groups in the 
pre-test, the problem-solving exercises and the post-test, a comparison between the 
averages of the scores before and after the intervention was done.  It is essential to 
determine if the intervention is statistically significant; therefore, t-tests were done.  
The t-test is an inferential statistical test that determines whether there is a statistically 
significant difference between the means of two unrelated groups.  To be able to do a 
paired t-test, the experimental and control groups must be independent; in other 
words, the observations from the first sample must not have any bearing on the 
observations from the second sample.  T-tests can only be conducted on continuous 
data; therefore to measure the effectiveness of the MEP (problem-solving) and SRL; 
the results were measured before and after the treatment.   
Learners’ formal assessments at the end of the second term were used as the pre-
test and the formal assessment of the third term served as the post-test to determine 
statistical significance for content in NCS (CAPS).  Paired t-tests were done for both 
the experimental and control groups to determine and compare the average difference 
between the scores in Term 2 and Term 1, Term 3 and Term 2, and Term 3 and Term 
1 of the Grade 3 year, as well as the scores of the end of the Grade 1 and 2 years. 
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The significant advantage of choosing a repeated-measures design (and therefore, 
running a paired t-test) is that individual differences that occur between learners can 
be eliminated to increase the power of the test as no two learners are the same.  It 
means that it is more likely to detect a statistically significant difference (if one does 
exist) using the paired t-test.  As some results were significantly different, two-sample 
t-tests of independence with Cohen’s d (Table 3.2) were calculated with the statistical 
results obtained from paired t-tests.  For pre-test and post-test for factors by group, 
one-sample t-tests were conducted.  One-sample t-tests are typical tests to determine 
the differences between pre-tests and post-tests.   
In this study, learners were measured at the beginning and the end of the intervention 
(EAL curriculum and SRL). Cramer’s V (see Table 3.4) was used as a post-test to 
calculate and determine strengths of association.  Further detailed discussions of 
these aspects and results are given in the next chapter. 
Table 3.2: Interpretation intervals for Cohen's d 
d < 0.20 Not significant 
0.20 ≤ d < 0.50 Small 
0.50 ≤ d < 0.80 Medium 
d ≥ 0.80 Large 
Source: Gravetter & Wallnau, 2009) 
Table 3.3: Interpretation intervals for Cronbach's Alphas 
 < 0.50 Unacceptable 
0.50 ≤ < 0.70 Acceptable 
0.70 ≤  < 0.80 Good 
 ≥ 0.80 Excellent 
(as per advice of statistician) 
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Table 3.4: Interpretation intervals of Cramér's V for df*=1 
V < 0.10 Not significant 
0.10 ≤ V < 0.30 Small 
0.30 ≤ V < 0.50 Medium 
V ≥ 0.50 Large 
Source: Gravetter & Wallnau, 2009 
3.8 EXPERIMENTAL DESIGN  
The primary objective of the experiment was to determine whether MGLs in 
mathematics in Grade 3 could self-regulate their learning using an EAL curriculum.  As 
these learners are still young, direct teaching still plays an important role in their 
mathematical concept development process.  However, direct teaching should not be 
restricted to a method of ‘this is how you are supposed to do it’.  Direct teaching should 
be focused on guidance in discovering and investigating. The findings of this study 
should suggest whether, if directed towards SRL, they could use these strategies 
when working on a compacted and accelerated curriculum.  The researcher was the 
teacher in the MEP MGLs class, whereas the four regular classroom teachers taught 
the control group as they would normally do.  The regular classroom teachers 
administered the pre-test and post-test for both the experimental and control groups 
in their classrooms, as these tests were also the formal assessments for the term.   
3.8.1 Selection of learners 
The target population for this study was MGLs in Grade 3 at a selected primary school 
in Port Elizabeth.  Selection and identification of the learners for the experimental and 
control groups were based on their academic performance of the second term in 2018.  
The experimental and control groups each consisted of 32 learners in Grade 3 who 
had excelled in mathematics during term 2.  The control group was taught by the four 
classroom teachers using DT methods usually employed on a daily basis by teachers.   
Learners were informed about their selection for the MEP class based on their 
performance in mathematics in the second term. Also, that their experiences would be 
documented for research purposes. All the selected Grade 3 learners completed the 
SRL questionnaire, which gave insight into their working habits. Learners for the 
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experimental group were taken from the four different Grade 3 classes in an ability 
grouping across the grade.  They were informed about the teaching approach being 
different.  Simple explanations were provided to the experimental group on how to use 
SRL strategies in the MEP.  It was explained to the learners that they were going to 
do the talking and the teacher would be asking the questions.  Through talking and 
asking questions, problems were solved, and solutions constructed.  Problematic 
issues were resolved as learners were expected to ask for assistance when they had 
difficulty finding a solution.  Research materials (tape measures, rulers, booklets) were 
available to the experimental group.  The general tone of the methodology was one of 
disciplined exploring and constructing knowledge. 
3.8.2 Pre-test and post-test 
The study started with all selected participants doing a pre-test questionnaire to 
determine their SRL skills.  According to their scores, they were divided into two groups 
(experimental and control groups).  They did the same SRL questionnaire afterwards 
as a post-test to determine change in behaviour.   
All FP learners are taught through the DT methods, in differentiated groups according 
to ability in the classrooms.  The formal assessment at the end of the second term 
served as the pre-test, and the formal assessment at the end of the third term as the 
post-test for NCS (CAPS) content.  These tests were designed similarly; the post-test 
made provision for the new curriculum content learned during the third term.  The post-
test aimed at determining whether there was a difference (increase or decrease) in the 
mean score from the pre-test to the post-test between the experimental and the control 
groups.   
All learners also had a pre-test and post-test for problem-solving.  Discussions on 
problem-solving strategies were done as part of and throughout the MEP programme.  
During the experiment, all the selected learners were exposed to diagnostic 
assessments, which were done on days 10, 20, 30 and 40 of the programme. 
3.8.3 Choice of material for MEP 
The NSWKBKs were the choice for the MEP at the experimental school as they are 
designed in such a way that they make provision for use by all learners at any school. 
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The responsibility for the modification of a curriculum is well beyond the expertise of 
individual teachers.  Although NSWKBKs are aligned with the NCS (CAPS), the 
sequence of content does not necessarily correspond with the NCS (CAPS) 
document, as they follow a developmental path whereby concepts are visited and 
revisited on a regular basis (www.numbersense.co.za). 
Learners in the experimental group worked through the NSWKBKs individually and 
autonomously, as it was explained that they could work through the workbooks at their 
own pace.  They had to, however, have to observe a few rules, namely: (1) They were 
not allowed to do more than six pages per week; (2) They were not allowed go to the 
next page unless they marked and corrected (reflected in their learning) the completed  
page;  (3) The  maximum number of mistakes per page, was not to exceed two as this 
provided revisiting context and intervention though explanation, if neccecary.  The 
working in the NSWKBKs by the control group was controlled by the teacher and 
restricted to four pages per week after explanation (preparing them for upcoming 
pages) by the teacher.    
The experiment commenced at the end of Term 2; therefore book 11 of the NSWKBKs 
was used to start the MEP.  Extension problem-solving, bought from Games4Gains 
(permission Appendix 8) (www.games4games.com), as well as AMESA (Grade 4), 
were included.  These problems were selected as they include the content areas of 
space and shape, measurement and data handling.  These were used as group 
problem-solving activities (ICEE – Illustrate, Calculate, Explain, and Extra) for the 
exploratory talk as to how problems could be solved.  Google Classroom was 
incorporated for uploading completed activities.  The facilitating teacher/researcher 
was always available to guide and assist learners in the experimental group when 
such a need arose. 
3.9 MEP OVERVIEW AND STRUCTURE 
Both groups were exposed to the MEP in this study, with just the instructional strategy 
being different (SRL for experimental group and DT for control group).  The MEP ran 
alongside the normal mathematics classes during the official school day.  The MEP 
was scheduled for 8 weeks (40 days); however, the days did not all run as consecutive 
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days, as normal school activities (outings, play practice or any other school activity) 
progressed.   
For the experimental group the activities made provision for different learning styles 
(visual, auditory, tactile), as well as different learning materials (concrete objects and 
games) and devices (iPads) to improve and enhance their SRL skills, task-value and 
creative thinking skills for the 21st Century learning), whereas the control group was 
taught by their respective class teachers employing DT methods. 
The researcher was the teacher for the MEP class as observation was critical for 
improvement during the scheduled time, as well as for future development.  Resulting 
from the researcher’s background from not only being a qualified FP teacher, but also 
qualified to teach mathematics in SP and teaching a Grade 7 MEP class, an interest 
developed as to what could be done to inspire and motivate younger learners and 
encourage them to aspire to become better Mathematicians.    
Since these MGLs are young and need to develop SRL skills, talking about and 
discussing skills to enhance SRL formed an integral part of their mathematics 
sessions.  Discussions on e.g. the importance of an organised working environment, 
and being systematic in the way mathematics is approached, are important especially 
when one needs to reflect or revisit if and when problems do occur. The learners were 
assisted in setting goals (time), completing tasks on time, reflecting on their learning 
(self-assessment) and challenged to think about their learning (metacognition). 
The SRL booklet was named: I am growing one day at a time (Figure 3.1).  A set of 
cards (8 of each) with roots, leaves, stems and flowers were put face down and 
learners picked a card for group allocation (growing groups).   As there were four 
learners in a group at a set of tables, they could choose who they wanted to sit with 
within their growing groups, as peer relationship is an essential tool in SRL.  Activities 
were done either independently, in pairs, growing groups or as part of a class 
discussion. The workflow was flexible within the time frame. Activities were explained 
to the learners at the beginning of every rotation.  Learners were accountable for their 
rotation when indicated by a timer, as that formed part of practising SRL skills.  The 
lessons started with a five minutes’ session that included greetings, an overview of the 
timetable for the day, and any other routine class management and administrative 
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matters.  The intention of the daily timetable was both to lead the learners into making 
their own plans (goals), to manage their time well, and at the same time it provided 
structure and routine needed for success in learning.  The second (ten-minute) session 
of each lesson was devoted to mental mathematics and calculations, and problem-
solving strategy development.  AMESA problem-solving items and the NSWKBKs 
were used as the point of departure for the mental mathematics and calculation 
strategy development.  During the remaining 45 minutes of each lesson, learners 
either worked independently on the NSWKBKs, or worked independently on geometry 
activities or worked in pairs on an activity from the Grade 4 NumberSense Companion 
Workbook.  Direct teaching time was created as and when needed, during which time 
lessons learned (patterns observed etc.) and problems encountered by learners, were 
discussed and clarified.  The learners were encouraged not to waste any time, and as 
they waited for either assistance or having completed their respective activity, the 
NSWKBK was there go-to activity.  The expectation was that they should at least 
complete four pages in the NSWKBK during the week.  The least number of pages 
done by a learner, over the full period of the experiment, was twelve (absent for one 
day, and made no effort to catch up work missed).  The most done by a learner was 
32 (very keen, even took book home for completion of four pages per week). The 
learner with the least number of pages in the NSWKBK was keen on other activities 
(Google Classroom and practical geometry) and problem-solving activities and very 
good at exploratory talk.  This again, is an important indication of diversity within the 
experimental group of learners (NCS: 2011a).  Every fifth day, learners were given the 
opportunity to reflect on their SRL skills (working on their own), as well as their self-
efficacy (the belief they had for completion of the activities) by discussing the week’s 
performance, reflecting on their self-assessment, what they have learnt from others, 
caught up on incomplete work, discussed problem-solving activities (teacher 
supported) and revised problems they had solved during the week (learning from 
mistakes).  The diagnostic assessments for problem-solving was done every tenth day 
with both the experimental (SRL) and control (DT) groups. 
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Figure 3.1: Grouping and SRL booklet 
3.9.1 Mental mathematics and problem-solving 
Before the start of MEP, a general discussion took place as to why mental 
mathematics and problem-solving is important and why we need to be able to do 
mental calculations and solve problems.  Learners had to give reasons (exploratory 
talk), as well as which strategies they had applied to make mental calculations easier.  
For problem-solving they had to make their thinking visible, and had to explain 
(exploratory talk) how they solved the problem. 
3.9.2 Teacher facilitated reflection work 
The teacher facilitated reflection time which gave the learners the opportunity to 
discuss what they had learned and what aspects they found challenging.  It also 
provided time for discussions and working on problem-solving and sharing discoveries 
under supervision of the teacher. 
3.9.3 Independent work in NSWKBKs 
As the experiment started at the end of the second term, NSWKBK 11 (see Figure 3.2) 
was used for compacting the curriculum.  Known aspects were covered in a shorter 
period and the number ranges that the experimental group worked with were in a 
higher than expected number range for that time of the year.  The expectation was 
that learners would be able to complete at least four pages in four days independently, 
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which did not happen for most of the learners.  This was undoubtedly due to many 
other activities included in the MEP, as well as the self-assessing of progress in the 
NSWKBK.  This work was marked by the teachers in the DT classrooms (as they 
normally do).  The self-assessment of learners’ work in their NSWKBKs was the 
purpose of metacognition and reflecting (e.g., What is wrong?  Why is it wrong?  How 
can it be fixed?).  Dots to the pages were allocated and categorised as follows:  
• zero or one error = a green dot,  
• two and three errors = a yellow dot,  
• more than three errors = red dot.   
• a yellow dot could also be allocated on a page where one mistake in a chain, 
train, or pyramid sum had influenced the rest of the answers.   
The electronic version of the NSWKBKs will eliminate the marking load for teachers, 
and being able to do it on a device might just be the way to stimulate learners of the 
21st Century.   
 
Figure 3.2: NSWKBK 11 - Examples of content pages 
3.9.4 NumberSense Companion Books:  measurement, geometry and data 
handling 
NumberSense Companion Books consist of randomly planned activities, covering 
measurement, geometry, and data handling (see Figure 3.3 to3.6).  There are four 
books in this series (Grades 4 to 7) with teacher guides, as well as teacher guides on 
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these aspects for FP on how to structure these lessons practically for Grades 1 to 3.  
There are no headings for specific aspects (shape, measurement, etc.) and activities 
are not grouped in curriculum topics, but all topics are revisited throughout the book.  
This book was used as a textbook, rather than a workbook (the study was only 8 weeks 
in duration, and it did not justify the cost of buying each learner a book).  The activities 
were done in pairs and in growing groups.  
 
Figure 3.3: NumberSense Companion Book activities - weeks 1 and 2 
 
Figure 3.4: NumberSense Companion Book activities - weeks 3 and 4 
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Figure 3.5: NumberSense Companion Book activities - weeks 5 and 6 
 
Figure 3.6: NumberSense Companion Book activities – weeks 7 and 8 
3.9.5 GeoGenius visualisation kit  
According to Brombacher and Associates (www.GeoGenius.co.za), visualisation 
processes are important for the development of geometrical understanding. The 
visualisation kit can be seen as learning through play and has been created to assist 
learners in viewing 3D objects through 2D print.  Four learners (A, B, C, and D) sit 
around the table and work together to construct a 3D arrangement of blocks (Figure 
3.7).  One set of cards was selected and shared out. Learners received the card that 
corresponded with their view (A, B, C, or D).  Learners should only look at their own 
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cards.  By selecting the blocks they needed, learners worked together to place the 
blocks on the grid to arrange the cards. The task was completed when learners were 
satisfied that the arrangement looked correct from their point of perspective.  As the 
level of complexity increased, so did the co-operation need within groups. The 
visualisation kit was a co-operative activity, and learners needed to have the self-
control not to want to assist others.  Viewing cards are graded through five levels:  
beginner, novice, competent, expert, and professional.  (Figure 3.8 represents the 
visualisation kit in action). The learners had to make sure everybody was happy with 
their views, they had to photograph their respective views, and once the time limit for 
the activity expired, they had to upload it to their folder in Google Classroom.  
 
Source: www.GeoGenius.co.za 
Figure 3.7:  Representation of visualisation kit  
 
Figure 3.8: Visualisation Kit 
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3.9.6 GeoGenius construction kit 
The construction kit consists of a standard and a super kit with different polygon 
shapes that can be used with elastics to build 3D shapes (Figure 3.9 and 3.10).  The 
development of the construction kit also had learn through play in mind as special 
understanding contributes to the understanding of mathematics).  The learners had to 
construct their own shapes, followed by discussions on the properties of the shapes 
they have constructed.  Figure 3.11 demonstrates the construction kit activity card with 
the activity done by the learner, photographed and uploaded. 
 
Source: www.GeoGenius.co.za 
Figure 3.9: Contents of the standard construction kit  
 
Source: www.GeoGenius.co.za 
Figure 3.10: Constructing 3D shapes with 2D shapes from the construction kit  
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Figure 3.11: GeoGenius Construction Kit 
3.9.7 Construction activities around space and shape 
Other construction activities around space and shape involved connecting cubes 
(Figure 3.12), mosaic puzzles (Figure 3.13), tangrams Figure 3.14) and geoboard 
(Figure 3.15).  These activities all involved a practical aspect that they had to complete 
according to a card, photographed, and then at the end of the session, uploaded it to 
their folder in Google Classroom.  The mosaic puzzles are based on Van Hiele model 
of geometry thinking (Van Hiele, 1999).  Many Tangram Applications (Apps) are 
available for devices, but it was important to physically do the flipping, reflecting and 
rotating. Geoboard was done on the Geoboard App, learners had to take a screenshot, 
edit their photograph and then upload it. 
 
Figure 3.12: Connecting Cubes 
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Figure 3.13: Mosaic Puzzle 
 
Figure 3.14: Tangram 
 
Figure 3.15: Geoboard 
128 
3.9.8 Data handling and 21st Century Learning 
In general, in discussion with teachers and from experience, data handling seems 
easy (teachers’ assumption), but learners struggle to answer questions related to data 
handling (critical thinking and reasoning).  Figure 3.16 displays the smarties data 
project that was done within the time span of the lesson (one hour).  Each learner 
received a packet of smarties (which could be substituted by any other object, e.g. 
marbles, lids, small pieces of cut paper).  The aim was to see if all the boxes of 
smarties had the same number of smarties (the mass indicated on the boxes, is the 
same).  The lesson was time structured by the teacher; time to tally, time to draw a 
graph, time for explanation (fraction activity), time to do a growing group counting, and 
finally time to compare (exploratory talk).  After tallying, the smarties were put back 
into the boxes to avoid temptation, as they were meant to be the learners’ reward at 
the end of the session.  For critical thinking and reasoning it is important to have hands 
on experiences, to file in the memory bank for retrieval when needed (Piaget).  In that 
way learners can connect new knowledge with knowledge already gained. 
 
Figure 3.16: Smarties data 
3.9.9 Problem-solving 
The basic principles of problem-solving were discussed with the Grade 3 learners 
before the commencement of MEP.  Polya (2014) describes the basic principles of 
problem-solving in four stages: (1) understanding the problem, (2) creating a plan and 
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choosing strategies, (3) carrying out the plan, and (4) looking back.  By using the 
concept, ICEE (Illustrate, Calculate, Explain, and Extra), learners were encouraged to 
demonstrate understanding, as they had to illustrate and explain their thinking (making 
thinking visible).  Besides a few mental activities at the start of the lesson, they were 
given two or three problems to solve.  Learners had to discuss the solution to the 
problem in pairs or amongst their groups or the problems were reflected on the 
projector screen, and the solution discussed as a class (Mercer & Sams, 2006).  
Problem-solving items were taken from the Grade 4 section of the AMESA website.  
In the AMESA items, learners had to choose the correct answers (multiple choice) and 
they were allowed to use calculators if there was a need.  Learners were encouraged 
then to reflect on a problem, by asking them to explain what they had done to solve it.  
Problem-solving exercises were taken from AMESA papers, Games4Gains game 
cards (Figure 3.17), as well the NSWKBKs (see Figure 3.2) 
 
Figure 3.17: Problem-solving strategies for exploratory talk 
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3.9.10 Games4Gains  
Games4Gains (www.games4gains.com) is a website and blog by Brittney Field. 
During her time in the classroom, she saw the influence of using games to practise 
and review concepts, particularly in mathematics.  Following upon her own experience 
in education, she realised that teaching is no easy task, and that demands for lesson 
planning, standardised testing, and classroom management, do not allow teachers an 
incredible amount of spare time to develop any new material.  She created 
Games4Gains, as she wanted to make the work a little bit easier.  Games4Gains 
offers a variety of classroom learning games that are easy to implement and fun to 
use.  The content of these games was used as part of teacher reflection session and 
as an activity of choice, after prescribed work had been completed.  Played as a leisure 
game, learners had the opportunity to practise their co-operative learning skills.  These 
games were very carefully selected according to content in the CAPS curriculum and 
in accordance with the need of the learners in this experimental research study. 
 
Figure 3.18: Examples of games by Games4Gains 
3.10 TECHNOLOGY AND 21ST CENTURY LEARNING 
As the selected school is consistently striving towards 21st century learning and has 
incorporated technology for general teaching and learning activities, some activities 
on iPads were incorporated.  Technology was, however, not used to play games or 
merely to keep the learners busy. Apps incorporated were Pattern Shapes, Geoboard, 
Google Classroom, and Apple Apps (photos and camera).  Pattern Shapes was used 
to move the learners along the Van Hiele (1999) levels of understanding geometry, 
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which is also the foundation for geometry in GeoGenius (www.GeoGenius.co.za).  
This app was also used for discussion on fractions.   
 
Figure 3.19: iPad Apps, Pattern Shapes, Geoboard, Photos, Camera, and Google 
Classroom for learning 
During the last two weeks (ten school days) of the experiment, Google Classroom was 
introduced and used to create a 21st Century Classroom.  The aim was for learners to 
do activities independently (SRL) and to incorporate technology. All the MGLs worked 
with iPads, the experimental group independently and the control group under the 
supervision of their class teachers.   
MGLs in the experimental group had to do an activity, and then upload a photo of the 
activity as evidence of their learning into their own individual portfolio.  Once they had 
completed the activity, they had to take photographs or screenshots, edit their 
photographs, anecdote them (if needed), open Google Classroom, upload their 
assignment, and hand in.  During the first few days they needed assistance, but soon 
managed on their own (unless connectedness caused havoc).  As seen from 
previously discussed sections, there are ample opportunities for using devices in 
different ways.  Figure 3.20 is a summary of the page in the Google Classroom.  It was 
used to demonstrate to learners how the teacher could view their work on her own 
device, that it only reflected on her device when turned in and assigned and also when 
not handed in (similar as to when a book is not handed in in the classroom set up). 
Figure 2.21 is another example of using content and a device: throwing dice, build the 
number with flard cards, take a photograph, round off to the nearest ten, write down 
and upload. 
The activities for the control group was controlled by the teacher.  They all completed 
the same activity at the same time whereas the experimental group differed from 
learner to learner and from day to day. 
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Figure 3.20: Google Classroom 
 
Figure 3.21: Building numbers with dice and flard cards 
3.11 SUMMARY 
This chapter provides an overview of the experimental research design and 
methodology of this study.  It provides information on the empirical study that was 
conducted at a pre-selected public primary school. The selection procedures of 
participants for the experimental group and the control group are clearly explained. 
Data collection procedures, data analyses as well as the validity and reliability of this 
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study are explained in this chapter.  Details regarding the target population and the 
reasons for the selection of MGLs are also provided. The nature of the work in the EAL 
curriculum covered during the MEP at a pre-selected primary school in Port Elizabeth 
is discussed.  The broader structure of the MEP is discussed in detail, signifying how 
learners used technology for integration between content of the curriculum and 21st 
Century Learning.   
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CHAPTER FOUR 
DATA ANALYSIS, INTERPRETATION AND DISCUSSION 
4.1 INTRODUCTION 
This chapter will describe and discuss the results of the data analysis conducted for 
the quantitative data collected for this study to determine whether self-regulating 
strategies and an enriched advanced curriculum (NSWKBKs for compacting of the 
curriculum, problem-solving for creative thinking and exploratory talk, and Google 
Classroom for 21st century SRL) can be implemented for MGLs in the FP.  It will give 
insight to the demographics and the learners’ perceptions of their ability to study 
mathematics, as well as discussions on the outcomes of the statistical analyses of the 
following:  
• Results of the pre-test and post-test on self-regulated learning 
• Results of the pre-test and post-test on problem-solving 
• Results Days 10 to 40 diagnostic assessments 
• Performance of selected learners since entering formal school (Grades 1, 2 and 
3) at the selected school 
• Their progress and self-reflection on NSWKBK 
• Reliability of factor scores 
• Descriptive statistics for the summative scores 
• Summative score differences between groups 
• T-tests of independence for factors  
• Cramer’s V Chi2 tests of independence for correlation between the groups  
• Post-test differences between experimental and control groups, taking into 
account participants’ pre-test scores, and 
• Finally, the feedback from the experimental group (pull-out group) as the control 
group did not complete a feedback form since they were only exposed to DT 
within the LE of their respective classrooms; items on the feedback form 
included items on DC, SRL, DT, LE, and PA. 
Quantitative data generated from the pre-tests and post-tests of learners were scored 
and analysed statistically in order to provide both descriptive and inferential statistics.  
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The parametric t-test was used to do the statistical comparison of mean scores of the 
pre-test, problem-solving exercises, and the post-test. In addition, where two 
independent groups are compared, for example, the control and experimental groups, 
use is made of the independent samples t-test and where the means at two different 
occasions, for example, pre-test and post-test, are compared, the dependent samples 
t-test is used.  Furthermore, to check whether the coefficient for a group is statistically 
significant based on its coding, the analysis of covariance (ANCOVA) was used.  
Cramer’s V was used to test for correlation between the experimental and control 
groups.  The significance level for this study is set at 5%, which means that in all 
statistical tests, if the p-value were less than 0.05, it would indicate a statistically 
significant result.  
4.2 DEMOGRAPHICS OF THE LEARNERS 
Table 4.1 and 4.2 display the demographic profile of the participants by gender and 
age for the experimental and control groups.  Table 4.3 displays the mean ages of the 
experimental and control groups.  The learners were within the average age range for 
grade 3 learners.  A statistical analysis to determine whether any differences occurred 
between the gender groups, was not done, as the sample population was too small to 
make this feasible. 
Table 4.1: Contingency Table – distribution of learners by group and gender 
Group Female Male Total 
Exp 14 44% 18 56% 32 100% 
Con 15 47% 17 53% 32 100% 
Total 29 45% 35 55% 64 100% 
Chi²(d.f. = 1, n = 64) = 0.06; p = .802 
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Table 4.2: Contingency Table - distribution of learners by group and age 
Group 8 years 9 years 10 years Total 
Exp 6 19% 26 81% 0 0% 32 100% 
Con 4 13% 26 81% 2 6% 32 100% 
Total 10 16% 52 81% 2 3% 64 100% 
Chi²(d.f. = 2, n = 64) = 2.40; p = .301 
Table 4.3: t-Test: Age 
Variable Group n Mean S.D Difference t p(d.f.=62) 
Cohen's 
d 
Age Dec. Group 1 32 9.31 0.34 -0.04 -0.48 .632 n/a 
  Group 2 32 9.35 0.32     
With the selection of the participants for the study, no consideration was given to the 
gender (equal number of male and female) and the age (younger or older) of the 
learners in the random selection of the experimental and control groups.  The 
Pearson’s Chi2 p-value of 0.802 for gender and 0.301 for age indicate no significant 
difference since the p-value is greater than the cut-off value of 0.05.  The mean value 
of the learners’ age for the experimental group is 9.31 and the control group 9.35 and 
the p-value of 0.632 for the t-test is greater than 0.05, and therefore no significant 
difference between the mean ages of the learners in the experimental and control 
groups. 
4.3 LEARNER PERCEPTIONS OF THEIR CONSENT FORM ITEMS 
The first three items (01 to 03) of the learner consent form (Appendix 5) relate to the 
learners’ perception and self-esteem about their ability to study mathematics, while 
the last four items (04 to 07) are a description of what was to be expected in the study. 
The participants’ responses to these items are summarised in Table 4.4 and 4.5.  
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Table 4.4: Frequency Distributions: learners’ perceptions re mathematics 
No Item Group Sad Neutral Happy Chi² 
p 
(d.f.=2) 
01 You are doing so well in 
mathematics.  That is 
wonderful.  How do you 
feel about your 
mathematics 
performance? 
Exp 1 3% 1 3% 30 94% 1.02 .602 
 Con 0 0% 1 3% 31 97%   
02 I love mathematics and 
am always keen to learn 
more. 
Exp 0 0% 4 13% 28 88% 0.00 1.000 
 Con 0 0% 4 13% 28 88%   
03 I like to be challenged in 
mathematics.  The 
mathematics we do in 
class is too easy. 
Exp 0 0% 6 19% 26 81% 2.53 .282 
 Con 1 3% 10 31% 21 66%   
Table 4.5: Frequency Distributions: learner consent items re participation 
No Item Group Sad Neutral Happy Chi² p (d.f.=2) 
04 Story Exp 0 0% 1 3% 31 97% 0.00 1.000 
  Con 0 0% 1 3% 31 97%   
05 Confidentiality Exp 1 3% 3 9% 28 88% 1.02 .601 
  Con 0 0% 3 9% 29 91%   
06 Two groups Exp 0 0% 1 3% 31 97% 2.00 .368 
  Con 1 3% 0 0% 31 97%   
07 Participation Exp 0 0% 3 9% 29 91% 0.00 1.000 
  Con 0 0% 3 9% 29 91%   
With values of between 88% and 97% (happy) and 0% and 3% (sad), the participants 
indicated their consensus to take part in the study.   
The Pearson independent Chi2 test for items 01 (p=.602), 02 (p=1.000), and 03 
(p=.282) revealed no significance differences between the experimental and control 
groups regarding their self-esteem with regard to the perception of their mathematical 
ability.  
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4.4 SELF-REGULATED LEARNING 
Table 4.6 and 4.7 display the results for the SRL items in the questionnaire for the pre-
test and the post-test.  These items related to the learners’ own goal orientation: 
waiting for adults to set their goals, no goals at all (no plan) and own plan of action. 
MGLs were first given SRL questionnaires to determine their existing strategies before 
they were randomly divided into the experimental and control groups.  Both tables 
were ranked in descending sequence according to the frequencies of ‘plan of action’.   
4.4.1 Pre-test SRL results 
Table 4.6: Frequency Distributions: self-regulated learning items - pre-test 
Experimental (n = 32) Control (n = 32) 
Items Waiting for 
Adult 
No plan 
Plan of 
action 
Items 
Waiting 
for Adult 
No plan 
Plan of 
action 
02 4 13% 3 9% 25 78% 16 6 19% 2 6% 24 75% 
03 5 16% 3 9% 24 75% 03 7 22% 1 3% 24 75% 
16 3 9% 6 19% 23 72% 21 7 22% 2 6% 23 72% 
21 6 19% 3 9% 23 72% 24 7 22% 2 6% 23 72% 
10 6 19% 4 13% 22 69% 07 8 25% 2 6% 22 69% 
17 6 19% 4 13% 22 69% 02 9 28% 1 3% 22 69% 
12 6 19% 5 16% 21 66% 10 9 28% 1 3% 22 69% 
24 6 19% 5 16% 21 66% 06 3 9% 8 25% 21 66% 
06 7 22% 5 16% 20 63% 12 7 22% 4 13% 21 66% 
07 10 31% 2 6% 20 63% 26 4 13% 8 25% 20 63% 
01 8 25% 5 16% 19 59% 23 8 25% 4 13% 20 63% 
13 3 9% 11 34% 18 56% 14 11 34% 1 3% 20 63% 
09 8 25% 6 19% 18 56% 01 6 19% 7 22% 19 59% 
11 8 25% 6 19% 18 56% 17 9 28% 4 13% 19 59% 
27 9 28% 5 16% 18 56% 11 12 38% 1 3% 19 59% 
14 11 34% 3 9% 18 56% 18 9 28% 5 16% 18 56% 
20 8 25% 7 22% 17 53% 20 3 9% 12 38% 17 53% 
26 10 31% 5 16% 17 53% 27 5 16% 10 31% 17 53% 
15 13 41% 3 9% 16 50% 05 9 28% 6 19% 17 53% 
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Experimental (n = 32) Control (n = 32) 
Items Waiting for 
Adult 
No plan 
Plan of 
action 
Items 
Waiting 
for Adult 
No plan 
Plan of 
action 
04 10 31% 7 22% 15 47% 08 10 31% 5 16% 17 53% 
18 12 38% 6 19% 14 44% 28 12 38% 3 9% 17 53% 
25 12 38% 6 19% 14 44% 15 10 31% 6 19% 16 50% 
23 13 41% 5 16% 14 44% 19 11 34% 5 16% 16 50% 
28 14 44% 4 13% 14 44% 04 14 44% 2 6% 16 50% 
05 15 47% 3 9% 14 44% 25 11 34% 8 25% 13 41% 
19 10 31% 9 28% 13 41% 09 13 41% 7 22% 12 38% 
08 11 34% 8 25% 13 41% 13 5 16% 16 50% 11 34% 
22 15 47% 5 16% 12 38% 22 20 63% 4 13% 8 25% 
Items 01 to 07 relate to the question: At the end of each term, you receive an 
assessment record.  How would you prepare yourself for the new school term? 
Items 08 to 14 relate to the question: Your class teacher gives you homework every 
day.  How do you do your homework? 
Items 15 to 21 relate to the question: You have missed a day or two at school.  How 
do you catch up work and assignments done in the classroom? 
Items 22 to 28 relate the question: Your class teacher tells you, you are going to do 
an assessment next week.  How do you prepare for that assessment? 
From Table 4.6 there is noticeable agreement between the experimental and control 
groups with regard to the items at the top of the list with the same items 03, 16 and 21 
in the top four positions. Item 03 appears second for both groups with 75%.  For the 
experimental group item 02 appears most frequent (78%), but for the control group, it 
only appears in the sixth place with 69%.  Item 24 appears in the fourth position (72%) 
for the control group, and only appears in the eighth position (66%) for the 
experimental group. 
Item 22 was chosen as the least frequent for both the experimental (38%) and control 
(25%) groups.  It is noticeable that for both the experimental (47%) and control (63%) 
groups the need for parent assistance (waiting for adult) is still very predominant, 
especially when preparing for assessments.  It is also noticeable that both items 08 
and 19 are at the bottom of the table for both the experimental and control groups; 
item 08 for the experimental group with 25% and the control group with 53%.  Items 
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13 and 09 are at the bottom of the control group with 34% and 38% respectively, while 
they appear in the middle of the range for the experimental group with 56%.   
4.4.2 Post-test SRL results 
Table 4.7: Frequency Distributions: self-regulated learning items - post-test 
Experimental (n = 32) Control (n = 32) 
Items 
Waiting for 
Adult 
No plan 
Plan of 
action 
Items 
Waiting 
for Adult 
No plan 
Plan of 
action 
03 3 9% 3 9% 26 81% 03 5 16% 2 6% 25 78% 
14 5 16% 4 13% 23 72% 10 6 19% 5 16% 21 66% 
09 7 22% 2 6% 23 72% 12 7 22% 4 13% 21 66% 
15 5 16% 5 16% 22 69% 07 7 22% 5 16% 20 63% 
16 5 16% 5 16% 22 69% 05 8 25% 4 13% 20 63% 
23 8 25% 2 6% 22 69% 14 10 31% 2 6% 20 63% 
02 9 28% 1 3% 22 69% 16 6 19% 7 22% 19 59% 
27 5 16% 6 19% 21 66% 01 7 22% 6 19% 19 59% 
05 6 19% 5 16% 21 66% 18 7 22% 6 19% 19 59% 
01 7 22% 4 13% 21 66% 09 8 25% 5 16% 19 59% 
11 6 19% 6 19% 20 63% 02 9 28% 4 13% 19 59% 
22 6 19% 6 19% 20 63% 04 9 28% 4 13% 19 59% 
17 7 22% 5 16% 20 63% 19 9 28% 4 13% 19 59% 
13 4 13% 9 28% 19 59% 15 10 31% 3 9% 19 59% 
24 5 16% 8 25% 19 59% 17 10 31% 3 9% 19 59% 
04 6 19% 7 22% 19 59% 06 6 19% 8 25% 18 56% 
06 8 25% 5 16% 19 59% 13 6 19% 8 25% 18 56% 
12 8 25% 5 16% 19 59% 21 6 19% 8 25% 18 56% 
08 5 16% 9 28% 18 56% 24 7 22% 7 22% 18 56% 
19 6 19% 8 25% 18 56% 28 10 31% 4 13% 18 56% 
20 6 19% 8 25% 18 56% 26 11 34% 3 9% 18 56% 
21 6 19% 8 25% 18 56% 11 10 31% 5 16% 17 53% 
07 9 28% 5 16% 18 56% 20 9 28% 7 22% 16 50% 
26 9 28% 5 16% 18 56% 23 13 41% 5 16% 14 44% 
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Experimental (n = 32) Control (n = 32) 
Items 
Waiting for 
Adult 
No plan 
Plan of 
action 
Items 
Waiting 
for Adult 
No plan 
Plan of 
action 
10 11 34% 3 9% 18 56% 25 11 34% 8 25% 13 41% 
18 9 28% 6 19% 17 53% 08 16 50% 3 9% 13 41% 
25 5 16% 11 34% 16 50% 27 13 41% 7 22% 12 38% 
28 10 31% 6 19% 16 50% 22 14 44% 7 22% 11 34% 
Items 01 to 07 relate to the question: At the end of each term, you receive an 
assessment record.  How would you prepare yourself for the new school term? 
Items 08 to 14 relate to the question: Your class teacher gives you homework every 
day.  How do you do your homework? 
Items 15 to 21 relate to the question: You have missed a day or two at school.  How 
do you catch up work and assignments done in the classroom? 
Items 22 to 28 relate the question: Your class teacher tells you, you are going to do 
an assessment next week.  How do you prepare for that assessment? 
From Table 4.7 there is noticeable agreement between the experimental and control 
groups with regard to item 03. From the pre-test to the post-test item 03 moved for 
both the experimental (81%) and control (78%) groups to the most frequently selected.  
Item 22 still appears as the last item for the control (34%) group, whereas the three 
for the experimental group changed completely.  It is noticeable that the items (22, 25, 
27 and 28) that appear at the bottom of the table for both the experimental and control 
groups are related to assessment.  It was important to see if there were differences in 
answers related to SRL skills once they had been exposed to the MEP and SRL 
discussions.  This gave an indication as to what aspects of SRL skills can be looked 
at to incorporate in an EAL curriculum to ensure effective learning for future purposes. 
4.5 PROBLEM-SOLVING 
Table 4.8 and 4.9 represent the results of the problem-solving pre-tests and post-tests.  
The tables display results in the order of frequency of correctness for both the 
experimental and control groups.  Table 4.10 is the representation of the diagnostic 
problem-solving assessments done on days 10, 20, 30 and 40 of the study. 
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4.5.1 Problem-solving pre-test 
Table 4.8 represents the results of the pre-test (Appendix 10) of the problem-solving 
assessments.  Looking at some of the mistakes the learners made can give an 
indication if the problem-solving items were pitched at a too a high level for the MGLs 
especially if the same mistakes were made by the experimental and control groups. 
Table 4.8: Frequency Distributions: problem-solving items - Pre-test 
Experimental (n = 32) Control (n = 32) 
Items Incorrect Correct Items Incorrect Correct 
03 6 19% 26 81% 03 9 28% 23 72% 
01 10 31% 22 69% 01 10 31% 22 69% 
11 16 50% 16 50% 11 21 66% 11 34% 
13 17 53% 15 47% 07 22 69% 10 31% 
06 18 56% 14 44% 13 24 75% 8 25% 
02 18 56% 14 44% 02 24 75% 8 25% 
08 19 59% 13 41% 15 25 78% 7 22% 
07 19 59% 13 41% 06 25 78% 7 22% 
15 21 66% 11 34% 10 26 81% 6 19% 
04 21 66% 11 34% 08 26 81% 6 19% 
14 22 69% 10 31% 14 27 84% 5 16% 
10 26 81% 6 19% 12 27 84% 5 16% 
19 28 88% 4 13% 04 27 84% 5 16% 
17 28 88% 4 13% 09 28 88% 4 13% 
05 28 88% 4 13% 19 29 91% 3 9% 
20 30 94% 2 6% 17 30 94% 2 6% 
18 30 94% 2 6% 05 30 94% 2 6% 
12 30 94% 2 6% 20 32 100% 0 0% 
16 32 100% 0 0% 18 32 100% 0 0% 
09 32 100% 0 0% 16 32 100% 0 0% 
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In Table 4.8, the results of the pre-test for the experimental and control groups can be 
compared.  It can be noted that the first three items correct were the same, although 
with a difference in percentages.  Item 03, Paul doubles his age.  Then he adds 5.  
The answer is 35, which is his mom’s age.  How old is Paul?  most learners in both 
groups had the correct answer (E-81% and C-72%).  Item 01, the next most frequent 
correct answer (E-69% and C-69%) for both groups was the problem presented in 
Figure 4.1 where they had to complete the geometric pattern.  In Item 11 the learners 
had to choose the equation to match the following: The big bin holds 315 l of liquid 
and the small bin holds 9 l.  Which calculation can be used to determine how many 
small bins of liquid are needed to fill the big one?  For the experimental group 50% 
had it correct while for the control group only 34%.  As there was no differentiation in 
the teaching strategies before the pre-test, the difference in percentage could have a 
number of reasons.  Possibilities could be assessment anxiety, guessing answers, the 
reading and understanding ability of MGLs in the experimental group was better or 
they had more knowledge and understanding of measurement of capacity.  MGLs 
were selected on their SRL skills before being randomly divided into the two groups. 
What are the next three arrows in this pattern? 
 
(A)  
 
(B)  
 
(C)  
 
(D) 
  
(E)  
 
Figure 4.1: Item 01 from problem-solving pre-test 
From Table 4. it is noticeable that items 16 (0%) was a problem that none of the MGLs 
were able to solve.  The other items that MGLs struggled to solve appear to be item 
09 (E-0% and C-13%), item 18 (E-6% and C-0%), and item 20 (E-6% and C-0%). 
Indicated below are the items that appear to be too difficult with item 09 indicated in 
Figure 4.2.  
• Item 16: Given these six digits: 0 1 2 3 4 5. If you may use a digit only once in 
a number, what is the smallest six-digit number you can make?   
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• Item 18: A farmer makes a fence around his square garden.  When it is 
completed, there are 10 poles on each side.  How many poles did he use 
altogether? A popular answer for item 18 was 40 (10 x 4). 
• Item 20: How many different ways can you make an amount of 50c using only 
5c, 10c, and 20c coins?   
In how many different ways can the three people be arranged in a line next to each 
other for the photograph?  
 
Figure 4.2: Item 09 from problem-solving pre-test 
With these items all appearing at the bottom of the table, the question needs to be 
asked, were these too difficult for MGLs to solve or was prior exposure to challenging 
material not enough.  
4.5.2 Problem-solving post-test 
Table 4. is the representation of the results of the post-test (Appendix 11) in order of 
frequency according to the correct answers.  These items of problem-solving were not 
seen by the experimental or the control groups.  Again, it is important to look at what 
the MGLs were able and not able to do, as this will give an indication of the road ahead 
in refining a MEP. 
Table 4.9: Frequency Distributions: problem-solving items - post-test 
Experimental (n = 32) Control (n = 32) 
Items Incorrect Correct Items Incorrect Correct 
13 8 25% 24 75% 13 11 34% 21 66% 
01 8 25% 24 75% 01 16 50% 16 50% 
03 12 38% 20 63% 03 17 53% 15 47% 
11 15 47% 17 53% 20 18 56% 14 44% 
07 15 47% 17 53% 07 18 56% 14 44% 
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Experimental (n = 32) Control (n = 32) 
Items Incorrect Correct Items Incorrect Correct 
10 16 50% 16 50% 11 21 66% 11 34% 
09 17 53% 15 47% 08 23 72% 9 28% 
04 18 56% 14 44% 06 23 72% 9 28% 
02 19 59% 13 41% 05 23 72% 9 28% 
20 20 63% 12 38% 16 24 75% 8 25% 
15 21 66% 11 34% 02 24 75% 8 25% 
06 23 72% 9 28% 12 25 78% 7 22% 
16 24 75% 8 25% 15 26 81% 6 19% 
18 25 78% 7 22% 10 26 81% 6 19% 
08 25 78% 7 22% 09 26 81% 6 19% 
19 26 81% 6 19% 19 27 84% 5 16% 
17 26 81% 6 19% 18 27 84% 5 16% 
12 26 81% 6 19% 17 29 91% 3 9% 
14 31 97% 1 3% 04 29 91% 3 9% 
05 32 100% 0 0% 14 30 94% 2 6% 
Again, from Table 4.9 it is clear that both the experimental and control groups manage 
to solve these problems. The items at the top of the list for both the experimental and 
control groups were items 13, 01 and 03 although with differences in percentages.  
• Item 13: ‘Siva is shorter than Temba.  Eby is taller than Ram and Temba.  Siva 
is also shorter than Ram but taller than Oscar is.  Who is the shortest of them 
all?’ is at the 1st with 75% for the experimental group and 66% for the control 
group.  
• Figure 4.3 represents item 01, which is in position two.  The difference between 
the experimental and control groups is substantial with item 01 (E-75% and C-
50%).   
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Which three arrows will be next in this pattern? 
 
(A) 
  
(B) 
  
(C)  
 
(D)  
 
(E) 
  
Figure 4.3: Item 01 from problem-solving post-test 
• Third in the top 3 is Item 03 with the question ‘Aunt Anna is 42 years old.  Cathy 
is five years younger than Brian is, and Brian is half as old as Aunt Anna is.  
How old is Cathy? 
The other noticeable items at the top for both the experimental and control groups 
were items 11 (E-53% and C-34%) and 07 (E-53% and C-44%). 
The bottom of Table 4.9 indicates only one item (05) which nobody (0%) in the 
experimental group could solve while in the control group 28% could solve the 
problem.   
• Item 05: ‘Who am I?  I am a three-digit number.  The sum of my digits is 7.  The 
product of my digits is 8.  My hundreds digit is half of my units’ digit.  
• Item 14: ‘Zinkle has 15 marbles less than Zuki.  Together they have 95 marbles.  
How many marbles does Zuki have?’ (E-3% and C-6%). 
• Item 04 in Figure 4.4 also appears at the bottom of the list for control group 
(9%) but at the top of the list for the experimental group (44%). 
What fraction of the chessboard is shaded black? 
 
Figure 4.4: Item 04 from problem-solving post-test 
• Item 17: ‘At school A, a bell rings every half hour, and at school B, a bell rings 
every 35 minutes.  If the two bells ring together at 08:00, when will they ring 
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together again?’ is at the bottom with 9% for the control group and 19% for the 
experimental group. 
4.5.3 Problem-solving days 10, 20, 30 and 40 diagnostic tests 
The Days 10, 20, 30 and 40 diagnostic tests (Appendix 12 to15) were created to track 
progress of the performance in problem-solving for both experimental and control 
groups.  During these diagnostic assessments the teaching strategies and the LE of 
the experimental group changed to SRL whilst the control group in the classroom 
setting was done by DT.  Table 4.10 displays the results of the diagnostics 
assessments for days 10, 20, 30 and 40 according to the frequency of correctness for 
both the experimental and the control groups. 
Table 4.10: Frequency Distributions: problem-solving items - days 10 to 40 
Experimental (n = 32) Control (n = 32) 
Items Incorrect Correct Items Incorrect Correct 
Day 10 
03 9 28% 23 72% 10 20 63% 12 38% 
08 18 56% 14 44% 08 23 72% 9 28% 
06 20 63% 12 38% 07 24 75% 8 25% 
04 22 69% 10 31% 03 25 78% 7 22% 
10 23 72% 9 28% 06 26 81% 6 19% 
09 24 75% 8 25% 04 28 88% 4 13% 
02 24 75% 8 25% 01 28 88% 4 13% 
01 24 75% 8 25% 09 30 94% 2 6% 
07 26 81% 6 19% 02 31 97% 1 3% 
05 29 91% 3 9% 05 32 100% 0 0% 
Day 20 
         
01 8 25% 24 75% 01 10 31% 22 69% 
04 9 28% 23 72% 03 18 56% 14 44% 
06 12 38% 20 63% 04 22 69% 10 31% 
03 12 38% 20 63% 05 23 72% 9 28% 
08 14 44% 18 56% 09 27 84% 5 16% 
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Experimental (n = 32) Control (n = 32) 
Items Incorrect Correct Items Incorrect Correct 
05 17 53% 15 47% 07 27 84% 5 16% 
02 19 59% 13 41% 06 27 84% 5 16% 
10 20 63% 12 38% 10 30 94% 2 6% 
07 20 63% 12 38% 08 30 94% 2 6% 
09 21 66% 11 34% 02 30 94% 2 6% 
Day 30 
         
05 1 3% 31 97% 05 10 31% 22 69% 
01 4 13% 28 88% 01 14 44% 18 56% 
07 6 19% 26 81% 07 23 72% 9 28% 
06 10 31% 22 69% 06 24 75% 8 25% 
09 12 38% 20 63% 08 26 81% 6 19% 
08 17 53% 15 47% 09 27 84% 5 16% 
03 17 53% 15 47% 03 29 91% 3 9% 
04 21 66% 11 34% 04 30 94% 2 6% 
02 26 81% 6 19% 02 31 97% 1 3% 
10 27 84% 5 16% 10 32 100% 0 0% 
Day 40 
         
01 2 6% 30 94% 02 14 44% 18 56% 
07 8 25% 24 75% 10 17 53% 15 47% 
02 11 34% 21 66% 01 18 56% 14 44% 
08 12 38% 20 63% 06 21 66% 11 34% 
06 12 38% 20 63% 03 22 69% 10 31% 
05 12 38% 20 63% 05 24 75% 8 25% 
10 15 47% 17 53% 07 25 78% 7 22% 
03 19 59% 13 41% 08 27 84% 5 16% 
09 23 72% 9 28% 09 28 88% 4 13% 
04 23 72% 9 28% 04 29 91% 3 9% 
As is noticeable from Table 4.10 the results for day 10 are very different for the two 
groups).    
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• Item 03: Mary is standing in a queue.  There are 3 learners in front of her and 
6 learners behind her. How many learners are standing in the queue? This was 
the item that most of the learners in the experimental group (72%) had correct, 
while the same item displayed only 22% correct for the control group.   
• Item 10 (Figure 4.5) had 38% of learners in the control group having it correct, 
while for the experimental group it was only 28%.   
Look at the three cubes below.  If one cube is packed on a table, then 5 faces can be seen.  
If three cubes are packed in a row on a table as below, 11 faces can be seen.  How many 
faces can be seen if 15 cubes are packed in the same way? 
 
Figure 4.5: Item 10 from problem-solving day 10 
• Item 08 (Figure 4.6) is in the 2nd position for both the experimental (56%) and 
control (28%) groups. 
How many small cubes were used to build this solid figure? 
 
Figure 4.6: Item 08 from problem-solving day 10 
• Item 05: How many 3-digit numbers have all three digits odd, e.g. 135 and 739?  
This is at the bottom of the list for both groups, with 9% correct for the 
experimental and 0% correct for the control group. 
Day 20 problem-solving results are also displayed in Table 4.10.   
• For both groups Item 01 (Figure 4.7) is at the top with 75% of the learners in 
the experimental group and 69% in the control group having it correct.  
What are the next two figures in this pattern? 
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(A) 
 
(B) 
 
(C) 
 
(D) 
 
(E)  
 
Figure 4.7: Item 01 from problem-solving day 20 
• At the bottom of the table the item least correct for the experimental group is 
item 09 (Figure 4.8) with 34% correct.  Correctness for the control group is 16%.   
• At the bottom of the table for the control group is item 02 (Figure 4.9) with 6% 
of the learners having it correct, while the experimental group with 41% of the 
learners had it correct. 
Sipho has 30 marbles.  He packs them into different size boxes. 
Box A can only hold 1 marble  
Box B can only hold 2 marbles  
Box C can only hold 4 marbles  
Box D can only hold 8 marbles  
Box E can only hold 16 marbles 
What is the minimum number of full boxes that he can use to pack all 30 marbles? 
Figure 4.8: Item 09 from problem-solving day 20 
How many triangles are there all together in this figure? 
 
Figure 4.9: Item 02 from problem-solving day 20 
From Table 4.10 it is noticeable that the order of the results, except for item 08 (Figure 
4.10) and 09 (Figure 4.11), which are swopped around, are the same.  Although the 
order is the same, the percentage range differs with the experimental group ranging 
between 16% and 97% while the control group ranges between 0% and 69%.  
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Eight cubes are put together to build this U-shaped figure.  The outside of the figure is then 
painted.  The eight cubes are then separated again.  How many of the cubes have exactly 
four painted faces now? 
 
Figure 4.10: Item 08 from problem-solving day 30 
Which of the cubes can be folded from this net? 
 
(A)  
 
(B)  
 
(C)  
 
(D)  
 
(E)  
 
Figure 4.11: Item 09 from problem-solving day 30 
In the results for day 40 as seen in Table 4.10, it is noticeable that the order between 
the two groups is different and the percentages range between 28% and 94% for the 
experimental group and between 9% and 56% for the control group.   
• Item 01 (Figure 4.12) is at the top (94%) for the experimental group and in third 
position with 44% correct for the control group.  
Which picture belongs at A? 
 
(A)  
 
(B)  
 
(C)  
 
(D)  
 
(E)  
 
Figure 4.12: Item 01 from problem-solving day 40 
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• Item 02 (Figure 4.13) is at the top (56%) for the control group and in third 
position for the experimental group with 66% correct 
Altogether, how many triangles are there in the figure below? 
 
Figure 4.13: Item 02 from problem-solving day 40 
• Items 09 (Figure 4.14) and 04 (Figure 4.15) are both at the bottom with the least 
number of correct answers for both the experimental and the control groups.  
For the experimental group both items are correct at 28%, while for the control 
group 13% of the learners had item 09 correct and 9% had item 04 correct. 
A 4 by 4 by 4 cube is made of 1 cm cubes.  The outside of the big cube is then painted red.  
How many of the small cubes will now have two sides painted red? 
 
Figure 4.14: Item 09 from problem-solving day 40 
What fraction of the whole figure is shaded? 
 
Figure 4.15: Item 04 from problem-solving day 40 
4.6 GRADE MARKS 
Table 4.11 displays the descriptive statistics for the learners’ formal assessment 
mathematics grade marks for both the experimental and the control groups.  Table 
4.12 displays the term marks for both the experimental and control groups. 
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Table 4.11: t-Tests: Grade marks by group 
Variable Group n Mean S.D Difference t d.f. p 
Cohen's 
d 
GR 1 Term 4 Exp 30 85.93 3.37 3.13 2.46 59 .017 0.63 
 
Con 31 82.81 6.11     Medium 
GR 2 Term 4 Exp 31 85.58 4.05 3.13 2.34 60 .023 0.59 
 
Con 31 82.45 6.27     Medium 
GR 3 Term 3 Exp 32 83.47 5.33 2.25 1.60 62 .114 n/a 
 
Con 32 81.22 5.88      
According to Table 4.11 significant differences between the experimental and the 
control groups for their mathematics grade marks were observed for Grade 1 (p=.017; 
d=0.63) and 2 (p=.023; d=0.59).  In both instances, the mean mark for the 
experimental group was significantly higher than the control group. 
Table 4.12: t-Tests: Grade marks by group for Grade 3 
Variable Group n Mean S.D Difference t d.f. p 
Cohen's 
d 
GR 3 Term 1 Exp 32 82.75 7.51 3.30 1.75 61 .085 n/a 
 
Con 31 79.45 7.46      
GR 3 Term 2 Exp 32 86.56 4.19 1.25 1.11 62 .271 n/a 
 
Con 32 85.31 4.79      
GR 3 Term 3 Exp 32 81.09 7.24 2.19 1.12 62 .266 n/a 
 
Con 32 78.91 8.31      
GR 3 T3-T2 Exp 32 -5.47 5.86 0.94 0.62 62 .541 n/a 
 
Con 32 -6.41 6.32      
Table 4.12 displays no significant differences between the term marks for the Grade 
3’s participants.  It could therefore conclude that although the MGLs did not strictly 
adhere to the order of the content in the curriculum they actually benefited from MEP 
as advanced content was added to their curriculum. 
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4.7 NSWKBKS PROGRESS AND SELF-ASSESSMENT  
Table 4.13 displays descriptive statistics for the participants' NSWKBKs progress 
made during the time of the study and Figure 4.16 reflects the trend of the participants’ 
progress in terms of the mean scores per period.   The first record for progress for the 
NSWKBKs was taken on day 5.  Thereafter, the progress was recorded every tenth 
day (day 15, 25 and 35).  The final record was taken on day 40, the last official day of 
the experiment.   
Table 4.13: Central Tendency & Dispersion: NSWKBKs progress – Experimental 
Group (n = 32) 
Day Mean S.D. Minimum Quartile 1 Median Quartile 3 Maximum 
05 5.00 1.41 3.00 4.00 4.00 6.00 8.00 
15 10.84 2.83 8.00 8.00 10.00 14.00 17.00 
25 15.63 2.54 10.00 14.00 17.00 17.00 22.00 
35 18.56 3.07 12.00 16.75 18.00 21.00 24.00 
40 20.97 4.55 12.00 18.00 20.50 23.00 32.00 
 
Figure 4.16: NSWKBK progress 
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At the end of the experiment, the mean score for pages done in the NSWKBKs was 
20.97.  It appears according to Figure 4.16 that there has been an approximate linear 
trend in the progress made in NSWKBKs, indicating a steady progress.  Progress for 
the control group was not recorded, as their progress was teacher determined (4 
pages per week). 
Table 4.14 displays the accuracy with which the pages has been done in descending 
order according to column ‘few errors’ with the pages where participants made the 
most errors at the bottom of the table.  The ‘Total’ column gives an indication of how 
many learners completed that specific page, e.g. page 28 was only completed by three 
learners during the time of the study. 
Table 4.14: Frequency Distributions: NSWKBKs self-assessment - Experimental 
Group (n = 32) 
Page no Many errors Moderate errors Few errors Total 
28 0 0% 0 0% 3 100% 3 100% 
32 0 0% 0 0% 1 100% 1 100% 
01 1 3% 1 3% 30 94% 32 100% 
07 6 19% 1 3% 25 78% 32 100% 
25 0 0% 1 25% 3 75% 4 100% 
04 3 9% 5 16% 24 75% 32 100% 
06 3 9% 5 16% 24 75% 32 100% 
05 4 13% 4 13% 24 75% 32 100% 
11 4 13% 5 16% 23 72% 32 100% 
19 2 9% 5 22% 16 70% 23 100% 
27 0 0% 1 33% 2 67% 3 100% 
31 1 33% 0 0% 2 67% 3 100% 
23 2 20% 2 20% 6 60% 10 100% 
15 5 17% 9 30% 16 53% 30 100% 
02 9 28% 6 19% 17 53% 32 100% 
20 4 21% 5 26% 10 53% 19 100% 
08 6 19% 11 34% 15 47% 32 100% 
22 4 31% 3 23% 6 46% 13 100% 
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Page no Many errors Moderate errors Few errors Total 
14 13 43% 4 13% 13 43% 30 100% 
24 1 14% 3 43% 3 43% 7 100% 
13 5 16% 13 42% 13 42% 31 100% 
21 3 19% 7 44% 6 38% 16 100% 
12 13 41% 7 22% 12 38% 32 100% 
09 17 53% 3 9% 12 38% 32 100% 
16 14 47% 5 17% 11 37% 30 100% 
30 1 33% 1 33% 1 33% 3 100% 
29 2 67% 0 0% 1 33% 3 100% 
17 13 45% 8 28% 8 28% 29 100% 
03 17 53% 9 28% 6 19% 32 100% 
10 18 56% 9 28% 5 16% 32 100% 
26 2 67% 1 33% 0 0% 3 100% 
18 20 77% 6 23% 0 0% 26 100% 
From Table 4.14 it is noticeable that pages 3, 9, 10 and 17 are pages with less than 
50% correct.  Possible reasons could be; unfamiliar content, and questions asked in 
a new and different way. 
4.8 RELIABILITY OF FACTOR SCORES 
Cronbach’s alpha was used as a measure of the reliability of the summated scores 
that were calculated as explained in Chapter 3 (averages of the responses to the items 
related to the various factors).  Results are represented in Table 4.15. NSWKBKs self-
assessment was only calculated on the pages completed by all 32 experimental group 
learners. 
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Table 4.15: Cronbach's alpha coefficients for the factors (n = 64) 
Description Pre Post 
Learner Perceptions re mathematics 0.41  
SRL - Preparation for New Term 0.74 0.74 
SRL - Preparation Homework 0.69 0.76 
SRL - Preparation when Absent 0.69 0.75 
SRL - Preparation for Assessment 0.67 0.75 
SRL - Overall 0.87 0.85 
Problem-solving - Pre-test and Post-test 0.29 0.56 
Problem-solving - Day 10  0.33 
Problem-solving - Day 20  0.72 
Problem-solving - Day 30  0.66 
Problem-solving - Day 40  0.63 
NSWKBKs self-assessment  0.44 
Feedback - Differentiated Curriculum  0.12 
Feedback - Self Regulated Learning  -0.22 
Feedback - Direct Teaching  -0.66 
Feedback - Learning Environment  0.15 
Feedback - Performance Assessment  -0.10 
Feedback - Overall  0.43 
According to Table 4.15, the majority of the alpha values can be described as good 
(0.70 ≤ α < 0.80) or acceptable (0.50 ≤ α < 0.70).  The SRL which was the focus for 
this study obtained good alpha values.  Low alpha values (α < 0.5) were observed for 
some problem-solving scores (Pre-Test=0.29; Day10=0.33). These can be ascribed 
to the varied nature of the problems that participants had to solve and the low alpha 
values can thus be ignored.  Low alpha values were also observed for the NSWKBKs 
(α = 0.44) and Feedback (-0.66 ≤ α ≤ 0.43). These low values can probably be ascribed 
to some extent to a similar reason as the one mentioned above for the poor alpha 
values for the Problem-solving scores, i.e. that the items for each score represent 
distinct and varied facets of the aspects being measured. The low values could further 
be due to participants possibly having had difficulty in understanding the relevant 
statements. Results for items with low alpha values should nevertheless be treated 
with caution. 
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4.9  SUMMATED SCORE DIFFERENCES WITHIN GROUPS 
Detailed descriptive statistics for the summated scores by group for the various 
performance and perception factors are reported in Tables in Appendix 20.  Results 
of one-sample t-tests determine the significance of the summated score differences 
between the pre-test and post-test results were conducted for both the experimental 
and control groups. The outcomes of these tests are reflected in Table 2.16 and 2.17.  
No statistics are reported for NSWKBK self-assessment and feedback for the control 
group, as these were only applicable to the experimental group.   
Table 4.16: One-sample t-Tests: Differences between pre and post-test on self-
regulated learning by group (n = 32; d.f. = 31; H1:µ ≠ 0.00) 
  Pre-Test Post-Test Difference    
Variable Group Mean S.D. Mean S.D. Mean S.D. t p Cohen's d 
SRL New Term  Exp 2.35 0.56 2.44 0.52 0.09 0.53 0.96 .346 n/a 
 Con 2.38 0.51 2.40 0.52 0.02 0.72 0.14 .889 n/a 
SRL Homework  Exp 2.33 0.47 2.42 0.05 0.08 0.62 0.78 .442 n/a 
 Con 2.25 0.55 2.29 0.57 0.05 0.74 0.37 .711 n/a 
SRL Absent  Exp 2.31 0.45 2.41 0.54 0.09 0.54 0.99 .332 n/a 
 Con 2.35 0.55 2.32 0.52 -0.03 0.73 -0.21 .838 n/a 
SRL Assessment  Exp 2.14 0.53 2.38 0.50 0.24 0.55 2.43 .021 0.44 Small 
 Con 2.23 0.49 2.11 0.58 -0.12 0.61 -1.08 .290 n/a 
SRL  Exp 2.28 0.44 2.41 0.44 0.13 0.44 1.64 .112 n/a 
 Con 2.30 0.43 2.28 0.44 -0.02 0.56 -0.19 .848 n/a 
For the SRL factors the only significant (p=.021; d=0.44) result was for the difference 
between the pre-test and post-test of preparation for assessments for the experimental 
group (Table 4.16).  
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Table 4.17: One-sample t-Tests: Differences between pre-test and post-tests on 
problem-solving by group (n = 32; d.f. = 31; H1: µ ≠ 0.00) 
  Pre-Test Post-Test Difference    
Variable Group Mean S.D. Mean S.D. Mean S.D. T p Cohen's d 
Post-test - Pre-test Exp 0.30 0.11 0.36 0.15 0.07 0.14 2.74 .010 0.49 Small 
 Con 0.21 0.07 0.28 0.12 0.07 0.11 3.54 .001 0.65 Medium 
Day 20 - Day 10 Exp 0.32 0.15 0.53 0.25 0.21 0.22 5.41 <.0005 0.96 Large 
 Con 0.17 0.12 0.24 0.13 0.07 0.16 2.52 .017 0.43 Small 
Day 30 - Day 20 Exp 0.53 0.25 0.56 0.16 0.03 0.18 1.11 .276 n/a 
 Con 0.24 0.13 0.23 0.11 -0.01 0.18 -0.20 .847 n/a 
Day 40 - Day 30 Exp 0.56 0.16 0.57 0.20 0.01 0.16 0.45 .658 n/a 
 Con 0.23 0.11 0.30 0.17 0.07 0.17 2.14 .040 0.40 Small 
Day 40 - Day 10 Exp 0.57 0.20 0.32 0.15 0.26 0.21 6.78 <.0005 1.22 Large 
 Con 0.30 0.17 0.17 0.12 0.13 0.21 3.56 .001 0.62 Medium 
For problem-solving significant differences were observed between the pre-test and 
the post-test on problem-solving (see Table 4.17) for: 
• The post-test minus pre-test difference for both the experimental (p=.010; 
d=0.49) and the control group (p=.001; d=0.65).   
• The Day 20 minus Day 10 difference for both the experimental (p<.0005; 
d=0.96) and control (p=.017; d=0.43) groups. 
• The Day 40 minus Day 30 difference for the control group (p=.040; d=0.40). 
• The Day 40 minus Day 10 difference for both the experimental (p<.0005; 
d=1.22) and control (p=.001; d=0.62) groups. 
Note that all the significant results represent an improvement from the pre-test to the 
post-test. 
4.10 SUMMATED SCORE DIFFERENCES BETWEEN GROUPS 
Inferential tests were conducted to determine if there were significant differences 
between the experimental and control groups with regard to the performance and 
perception factors.  The results of these tests are reported in 4.10.1 and 4.10.2. 
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4.10.1 t-Tests of independence for the factors 
The independent t-test was used to determine if there were significant differences 
between the experimental and control groups with regard to the mean scores for the 
performance and perception factors.The results of these tests are reflected in Table 
4.18.  
Table 4.18: t-Tests of Independence - Factors - Experimental (n = 32) and Control 
(n = 32) Groups 
Variable Group Mean S.D Difference t p(d.f.=62) 
Cohen's 
d 
Learners Mathematics 
Perception 
Exp 2.86 0.27 0.04 0.64 .524 n/a 
Con 2.82 0.25 
    
SRL New term  
Pre-test 
Exp 2.35 0.56 -0.03 -0.23 .816 n/a 
Con 2.38 0.51 
    
SRL New term 
Post-test 
Exp 2.44 0.52 0.04 0.31 .758 n/a 
Con 2.40 0.52 
    
SRL New term 
Post- - Pre-test Difference 
Exp 0.09 0.53 0.07 0.45 .653 n/a 
Con 0.02 0.72 
    
SRL Homework 
Pre-test 
Exp 2.33 0.47 0.09 0.70 .487 n/a 
Con 2.25 0.55 
    
SRL Homework 
Post-test 
Exp 2.42 0.50 0.13 0.92 .359 n/a 
Con 2.29 0.57 
    
SRL Homework 
Post-test - Pre-test 
Exp 0.08 0.62 0.04 0.21 .835 n/a 
Con 0.05 0.74 
    
SRL Absent 
Pre-test 
Exp 2.31 0.45 -0.04 -0.29 .776 n/a 
Con 2.35 0.55 
    
SRL Absent 
Post-test 
Exp 2.41 0.54 0.08 0.64 .525 n/a 
Con 2.32 0.52 
    
SRL Absent 
Post-test - Pre-test 
Exp 0.09 0.54 0.12 0.75 .457 n/a 
Con -0.03 0.73 
    
SRL Assessment 
Pre-test 
Exp 2.14 0.53 -0.09 -0.70 .484 n/a 
Con 2.23 0.49 
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Variable Group Mean S.D Difference t p(d.f.=62) 
Cohen's 
d 
SRL Assessment 
Post-test 
Exp 2.38 0.50 0.26 1.95 .056 n/a 
Con 2.11 0.58 
    
SRL Assessment 
Post-test - Pre-test 
Exp 0.24 0.55 0.35 2.43 .018 0.61 
Con -0.12 0.61 
   
Medium 
SRL  
Pre-test 
Exp 2.28 0.44 -0.02 -0.15 .878 n/a 
Con 2.30 0.43 
    
SRL 
Post-test 
Exp 2.41 0.44 0.13 1.16 .250 n/a 
Con 2.28 0.44 
    
SRL 
Post-test - Pre-test 
Exp 0.13 0.44 0.15 1.16 .250 n/a 
Con -0.02 0.56 
    
Problem-solving 
Pre-test 
Exp 0.30 0.11 0.09 3.70 <.0005 0.93 
Con 0.21 0.07 
   
Large 
Problem-solving 
Post-test 
Exp 0.36 0.15 0.09 2.54 .014 0.63 
Con 0.28 0.12 
   
Medium 
Problem-solving 
Post-test - Pre-test 
Exp 0.07 0.14 0.00 0.05 .961 n/a 
Con 0.07 0.11 
    
Problem-solving 
Day 10 
Exp 0.32 0.15 0.15 4.36 <.0005 1.09 
Con 0.17 0.12 
   
Large 
Problem-solving 
Day 20 
Exp 0.53 0.25 0.29 5.69 <.0005 1.42 
Con 0.24 0.13 
   
Large 
Problem-solving 
Day 20 - Day 10 
Exp 0.21 0.22 0.14 2.86 .006 0.72 
Con 0.07 0.16 
   
Medium 
Problem-solving 
Day 30 
Exp 0.56 0.16 0.33 9.49 <.0005 2.37 
Con 0.23 0.11 
   
Large 
Problem-solving 
Day 30 - Day 20 
Exp 0.03 0.18 0.04 0.91 .366 n/a 
Con -0.01 0.18 
    
Problem-solving 
Day 40 
Exp 0.57 0.20 0.28 6.01 <.0005 1.50 
Con 0.30 0.17 
   
Large 
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Variable Group Mean S.D Difference t p(d.f.=62) 
Cohen's 
d 
Problem-solving 
Day 40 - Day 30 
Exp 0.01 0.16 -0.05 -1.28 .205 n/a 
Con 0.07 0.17     
Problem-solving 
Day 40 - Day 10 
Exp 0.26 0.21 0.13 2.37 0.21 0.59 
Con 0.13 0.21    Medium 
The learners’ perception of their mathematical abilities as recorded as part of the pre-
test, did not differ significantly between the two groups (p=.524),   
The only significant result for the SRL scores was observed for the post-test minus 
pre-test difference for preparing for assessment (p=.018; d=0.61) where the 
experimental group showed an improvement of 0.24 and the control group showed a 
decline 0.12. The significant results for problem-solving were: 
• Pre-test: The difference of 0.09 between the mean of 0.30 for the experimental 
group and 0.21 for the control group (p<.0005; d=0.93); 
• Post-test: The difference of 0.09 between the mean of 0.36 for the experimental 
group and 0.28 for the control group (p<.014; d=0.63); 
• Day 10: The difference of 0.15 between the mean of 0.32 for the experimental 
group and 0.17 for the control group (p<.0005; d=1.09); 
• Day 20: The difference of 0.29 between the mean of 0.53 for the experimental 
group and 0.24 for the control group (p<.0005; d=1.42); 
• Difference between Day 20 and 10: The difference of 0.14 between the mean 
of 0.21 for the experimental group and 0.07 for the control group (p<.006; 
d=0.72); 
• Day 30: The difference of 0.33 between the mean of 0.56 for the experimental 
group and 0.23 for the control group (p<.0005; d=2.37); 
• Day 40: The difference of 0.28 between the mean of 0.57 for the experimental 
group and 0.30 for the control group (p<.0005; d=1.50); 
• Difference between Day 40 and Day 10: The difference of 0.13 between the 
mean of 0.26 for the experimental group and 0.13 for the control group (p<.021; 
d=0.59); 
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• There are significant differences between the mean differences of the 
diagnostic problem-solving assessments between day 20 and day 10. The p-
value for the difference between day 20 and 10 is 0.006 which is smaller than 
the cut-off of 0.05.  Cohen’s d for effect size on the difference between the mean 
values of days 10 and 20 is 0.72 which is classified as medium (0.50 ≤ d < 
0.80).  The p-value for the difference between day 40 and 10 (the first and the 
last assessment) is 0.21 which is greater than the cut-off value of 0.05, but 
Cohen’s d for effect size implicate a mean difference between days 40 and 10 
as a medium significant difference with 0.59.  
4.10.2 Chi2 tests of independence for the factors 
The Chi2 test was used to determine if there were significant differences between the 
frequencies of the experimental and control groups with regard to SRL and problem-
solving scores. Non-signifcant results are reported in Appendix 20.  Tables 4.19 to 
4.24  reflect the significant Chi² results. Quartiles 1 and 3 for each score were used to 
categorise the participants in Lower, Middle and Higher groups. 
Table 4.19: Contingency Table - Problem-solving pre-test by Group 
Group 
Lower 
0.10 to 0.19 
Middle 
0.20 to 0.30 
Higher 
0.31 to 0.55 
Total 
Exp 4 13% 15 47% 13 41% 32 100% 
Con 9 28% 21 66% 2 6% 32 100% 
Total 13 20% 36 56% 15 23% 64 100% 
Chi²(d.f. = 2, n = 64) = 10.99; p = .004; V = 0.41 Medium 
 
Table 4.20: Contingency Table - Groups problem-solving post-test 
Group 
Lower 
0.05 to 0.19 
Middle 
0.20 to 0.41 
Higher 
0.42 to 0.70 
Total 
Exp 4 13% 15 47% 13 41% 32 100% 
Con 7 22% 22 69% 3 9% 32 100% 
Total 11 17% 37 58% 16 25% 64 100% 
Chi²(d.f. = 2, n = 64) = 8.39; p = .015; V = 0.36 Medium 
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Table 4.21: Contingency Table - Groups problem-solving Day 10 
Group 
Lower 
0.00 to 0.09 
Middle 
0.10 to 0.40 
Higher 
0.41 to 0.70 
Total 
Exp 0 0% 26 81% 6 19% 32 100% 
Con 6 19% 26 81% 0 0% 32 100% 
Total 6 9% 52 81% 6 9% 64 100% 
Chi²(d.f. = 2, n = 64) = 7.20; p = .027; V = 0.34 Medium (2 added to each cell to 
meet minimum expected frequency requirements) 
Table 4.22: Contingency Table - Groups problem-solving Day 20 
Group 
Lower 
0.00 to 0.19 
Middle 
0.20 to 0.50 
Higher 
0.51 to 1.00 
Total 
Exp 2 6% 15 47% 15 47% 32 100% 
Con 8 25% 24 75% 0 0% 32 100% 
Total 10 16% 39 61% 15 23% 64 100% 
Chi²(d.f. = 2, n = 64) = 20.68; p < .0005; V = 0.57 Large 
Table 4.23: Contingency Table - Groups problem-solving Day 30 
Group 
Lower 
0.00 to 0.19 
Middle 
0.20 to 0.60 
Higher 
0.61 to 1.00 
Total 
Exp 0 0% 24 75% 8 25% 32 100% 
Con 7 22% 25 78% 0 0% 32 100% 
Total 7 11% 49 77% 8 13% 64 100% 
Chi²(d.f. = 2, n = 64) = 15.02; p = .001; V = 0.48 Medium 
 
Table 4.24: Contingency Table - Groups problem-solving Day 40 
Group 
Lower 
0.00 to 0.29 
Middle 
0.30 to 0.60 
Higher 
0.61 to 1.00 
Total 
Exp 1 3% 19 59% 12 38% 32 100% 
Con 12 38% 20 63% 0 0% 32 100% 
Total 13 20% 39 61% 12 19% 64 100% 
Chi²(d.f. = 2, n = 64) = 21.33; p < .0005; V = 0.58 Large 
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According to Table 4.19 to 4.24 there was consistently a significantly larger proportion 
of the experimental group in the Higher group compared to the control group. The 
biggest difference was observed for problem-solving at Day 20; 47% of the 
experimental group compared to 0% for the control group.  
4.11 POST-TEST DIFFERENCES BETWEEN EXPERIMENTAL AND CONTROL 
GROUPS, TAKING INTO ACCOUNT PARTICIPANTS’ PRE-TEST SCORES 
To determine the significance of the differences between the experimental and the 
control groups with regard to SRL and problem-solving scores, taking into account the 
pre-test scores of the participants, univariate ANCOVA’s were conducted. The results 
are reported in Table 4.25.   
Table 4.25: Univariate ANCOVA Results – Self-Regulated Learning and Problem-
solving 
Dependent 
Variable 
Covariate 
Experimental 
Post 
Control Group 
Post 
ANCOVA Results for 
Experimental vs Control 
SRL  
Post-test 
SRL  
Pre-test Mean S.D. Mean S.D 
F-
value 
p (D.F.= 
1;61) 
Cohen'
s d 
New Term New Term 2.44 0.52 2.40 0.52 0.15 .699 n/a 
Homework Homework 2.42 0.50 2.29 0.57 0.66 .419 n/a 
Absent Absent 2.41 0.54 2.32 0.52 0.51 .478 n/a 
Assessment Assessment 2.38 0.50 2.11 0.58 5.66 .021 0.49 
Overall Overall 2.41 0.44 2.28 0.44 1.66 .203 n/a 
Problem-solving        
Post-test Pre-test 0.36 0.15 0.28 0.12 0.70 .407 n/a 
Day 20 Day 10 0.21 0.22 0.07 0.16 13.75 <.0005 1.49 
Day 30 Day 20 0.03 0.18 -0.01 0.18 38.02 <.0005 2.42 
Day 40 Day 30 0.01 0.16 0.07 0.17 0.92 .341 n/a 
Day 40 Day 10 0.26 0.21 0.13 0.21 22.01 <.0005 1.50 
According to Table 4.25, significant ANCOVA results were observed for: 
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• SRL preparation for assessment where the mean value of 2.38 for the 
experimental group was found to be significantly (p=.021; d=0.49) higher than 
the 2.11 for the control group, taking into account the participants’ pre-test SRL 
preparation for assessment scores. 
• For the difference between Day 20 and Day 10 where the mean value of 0.21 
for the experimental group was found to be significantly (p=.0005; d=1.49) 
higher than the 0.07 for the control group, taking into account the participants’ 
scores for Day 10. 
• For the difference between Day 30 and Day 20 where the mean value of 0.03 
for the experimental group was found to be significantly (p=.0005; d=2.42) 
higher than the -0.01 for the control group, taking into account the participants’ 
scores for Day 20. 
• For the difference between Day 40 and Day 10 where the mean value of 0.26 
for the experimental group was found to be significantly (p=.0005; d=1.50) 
higher than the 0.13 for the control group, taking into account the participants’ 
scores for Day 10. 
4.12 FEEDBACK FROM EXPERIMENTAL GROUP REGARDING THEIR 
EXPERIENCE OF MEP 
Learners in the experimental group had the opportunity to reflect on and give feedback 
about their learning during the time they were part of the MEP programme. Their 
feedback is summarised in Table 4.26, the entries of which are sorted in descending 
sequence on the frequencies of the ‘Happy’ responses. 
Table 4.26: Frequency Distributions: Feedback Items – Experimental Group 
(n = 32) 
No Items Aspect Sad Neutral Happy 
19 The challenging problems really 
made me think. 
PA 0 0% 0 0% 32 100% 
15 Being part of this class was an 
exciting adventure. 
LE 0 0% 2 6% 30 94% 
17 Marking my own work made me 
reflect on my mistakes. 
PA 1 3% 3 9% 28 88% 
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No Items Aspect Sad Neutral Happy 
03 Teaching material and content 
motivated me to try harder. 
DC 0 0% 5 16% 27 84% 
05 I was motivated to work hard to 
achieve better. 
SRL 0 0% 5 16% 27 84% 
12 New concepts were taught through 
discovery. 
DT 0 0% 5 16% 27 84% 
11 The teacher was available to assist 
as needed. 
DT 1 3% 5 16% 26 81% 
07 Monitoring my own learning was a 
new experience. 
SRL 0 0% 7 22% 25 78% 
02 The challenge with more advanced 
work was exciting. 
DC 0 0% 8 25% 24 75% 
01 I was allowed to work at my own 
pace. 
DC 2 6% 8 25% 22 69% 
04 I could use my own method to 
solve problems. 
DC 1 3% 10 31% 21 66% 
13 Discovering for myself was very 
rewarding. 
LE 1 3% 12 38% 19 59% 
08 I could use my own creativity to 
solve problems. 
SRL 2 6% 11 34% 19 59% 
18 My understanding of the work done 
is better. 
PA 2 6% 11 34% 19 59% 
06 Working at an advanced level 
independently was pleasing. 
SRL 1 3% 14 44% 17 53% 
09 I preferred the teacher telling me 
what I must do. 
DT 8 25% 8 25% 16 50% 
14 Working on my own was not 
difficult at all. 
LE 4 13% 16 50% 12 38% 
16 I could choose my own additional 
work. 
LE 2 6% 19 59% 11 34% 
10 I could explain my own 
understanding of problems. 
DT 8 25% 13 41% 11 34% 
20 I managed to solve difficult 
problems by myself. 
PA 2 6% 21 66% 9 28% 
Abbreviations for aspects: 
DC – differentiated curriculum  
SRL – self-regulated learning 
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No Items Aspect Sad Neutral Happy 
DT – direct teaching 
LE – learning environment 
PA – performance assessment 
According to Table 4.26, the two items from PA are the highest (Item 19: The 
challenging problems really made me think: 100%) and the lowest (Item 20: I managed 
to solve difficult problems by myself: 28%) according to ‘Happy’ responses.  This gives 
an indication that they were really challenged.  Items 10, 14 and 16 also had a 
considerable percentage (between 41% and 59%) of unsure responses.  Items 14 and 
16 related to the learning environment and item 10 to direct teaching.   
4.13 DISCUSSION 
The results obtained are considered consistent in terms of answering research 
questions: Are MGLs in Grade 3 capable of using self-regulated strategies for 
learning? Are there significant differences between the performances of the 
experimental and control groups in the pre-test, the problem-solving exercises and the 
post-test in Grade 3 mathematics? Are there significant differences between the 
performances of the experimental and control groups in the post-test?  What changes 
can be made within the National Curriculum Statement to include an enriched 
advanced curriculum for learners? 
From the experimental data obtained through data generating instruments, namely, 
terms 2 and 3 formal curriculum assessment pre-tests and post-tests; SRL 
questionnaire pre-tests and post-tests; problem-solving pre-tests, post-tests and 
diagnostic tests; these have been integrated, compared and contrasted against the 
theoretical underpinnings noted in Chapter Two, where applicable. 
Brody (2005) concluded in her research that the idea behind the talent search model 
is to use above level assessments to identify learners whose advanced cognitive 
reasoning abilities indicate they are ready to master more advanced content than is 
typically offered to learners or their age.   
169 
4.13.1 Learner consent and perception of ability 
The first three items on the learner consent form (Appendix 5) had to do with their 
perception of their mathematics ability and performance.  These items were asked to 
grasp the emotion of the learners, as self-efficacy, motivation, self-satisfaction are all 
aspects of SRL.  
• You are doing so well in mathematics.  That is wonderful.  How do you feel 
about your mathematics performance? 
• I love mathematics and am always keen to learn more. 
• I like to be challenged in mathematics.  The mathematics we do in class is too 
easy. 
Learners gave an overwhelming response for ‘happy’ about their performance, 
willingness to learn and being challenged (Table 4.4).  It is interesting to notice that 
the love for mathematics has a 13% neutral response in both the experimental and 
control groups and being challenged a neutral response of 19% for the experimental 
group and 31% for the control group.  Perhaps a discussion with the learners was 
needed about the neutral and sad response related to the four items about the story, 
confidentiality, the two groups, and participation.  It would have given an indication for 
their responses. Evidently, they were not 100% sure of exactly what was expected; 
therefore, they appeared anxious.  Six learners were not sure if they would like to take 
part, but were happy to sign their names in the ‘to take part’ section.  Behaviours and 
characteristics which may be presented by young gifted learners are not typical for all 
gifted learners (Grubb, 2008).   
4.13.2 Self-regulated learning 
The SRL questionnaire (Appendix 9) was done prior to the start of the study and at 
the end thereof to determine any change in answers.  The results for SRL pre-test and 
post-test indicate a significant difference between the pre-test and post-test to the 
question on preparation for assessment for the experimental group. The findings of 
these results could help teachers in attempts to change instructional practice as self-
regulatory strategies should be used in classroom practices to create more motivating 
and deeply engaged learners (Pintrich, 1999).   Item 03 appears second for both 
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groups with 75%.   ‘I think about the best way I have to study’ stayed consistently at 
the top, in the 2nd position for both the experimental and control groups in the pre-test 
and moved to the 1st position in the post-test.  A possible explanation could be an 
indication of goal orientation.  These results are likely to be related to extrinsic goal 
orientation as many parents reward their children for good performance in term 
assessments.  With observation of post-test answers, the items (09, 10, 12 and 14) 
answering the question on homework are prevalent at the top on plan of action and 
items (22, 23, 25, 26, 27 and 28) answering the question on assessment at the bottom 
of the table.  This could be an indication of parents giving learners more freedom when 
they do homework (self-regulating), but still keep an eye on assessment (regulating 
for learners).  The positions of Items 08 and 09 indicated more dependence on adults 
in the pre-test and less in the post-test.  These two items are also related to homework, 
which can be linked to the above statement.  For Item 13, 50% of learners’ choice was 
‘even if I sometimes do not make much progress when studying, I still keep on trying 
the same way as before’ could indicate limited knowledge and exposure to different 
study methods and could lead to discussion on the purpose of homework.   
The booklet designed for SRL was cumbersome as learners ended trying to assess 
daily.  Designing an application for future use could be beneficial for 21st Century 
Learning. 
4.13.3 Problem-solving 
Consistent results have been obtained. This is an indication that the probability of the 
“t” test result is not violated.  It is shown that there were significant differences between 
the experimental and control groups in the mean performances of the diagnostic 
problem-solving assessments within the groups, as well as between the groups (see 
Table 4.17). The results indicate that the performance of the two groups (control and 
experimental) measured by the pre-test were not significantly different from the post-
test.  However, in the diagnostic problem-solving assessments, the experimental 
group achieved higher mean scores than the control group. The significant difference 
in the mean performance between the two groups signifies that if MGLs are exposed 
to an EAL curriculum with advanced problem-solving activities using SRL strategies, 
they tend to perform better as compared to MGLs using the core curriculum and DT 
strategies. The experimental group’s flexible environment and exposure to advanced 
171 
problem-solving must have contributed and motivated the different achievement levels 
between them and the control group. In addition, the experimental group used 
divergent thinking processes for finding solutions to problems they had not been 
exposed to.  
Although no significant differences were found in the results between the problem-
solving pre-test and post-test, there is strong evidence that learners are capable of 
advanced problem-solving.  The expectation was for learners to grab opportunities 
when exposed to challenging problem-solving that involved different ways (not always 
an equation) of acquiring the solutions.   Problem-solving was aimed at challenging 
the learners to think of creative and innovative ways of solving problems.  Making 
thinking visible was part of the direct teaching strategies for solving these problems.  
Learners were encouraged to always try to solve all problems. It was suggested to the 
learners that if a difficult problem occurs to skip those and attempt them at the end.  
When more than one-step or irrelevant information was included in problem-solving 
the success rate for learners decreased drastically, indicating how fragile the abilities 
to solve problems are.  Learners also have difficulty in justifying their answers 
(Kilpatrick et al., 2001).  The experimental group was exposed to problem-solving 
activities through exploratory talk and divergent thinking, which are components of 
SRL skills.   Thus, the MGLs in the experimental group could have applied and thought 
divergently on problems before arriving at a conclusion. Good memory (understanding 
and retrieving) could have also played a role. Therefore, the H0 is rejected for the 
diagnostic problem-solving assessments and the alternative H1 accepted. 
4.13.4 Grade scores 
After the experimental and control groups were determined, the December scores of 
the selected learners’ Grade 1 and Grade 2 years were taken from SASAMS to 
examine the continuous performance of the learners.  The number of learners for 
these two grades differs as not all learners started their school career at the school 
where the experiment took place.  Grade 3 mean scores were analysed per term (Term 
1, Term 2, Term 3, the total of Grade 3, and the difference between Term 2 and 3) as 
the Term 2 formal assessment was used as the pre-test and Term 3 formal 
assessment was used for the post-test for the coverage of the formal curriculum.  As 
seen in section 4.6, prior to the experiment, the entry-level performance of both the 
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experimental and control groups was similar, and although the experimental group did 
not follow the prescribed content of the curriculum for the term to the rule, they still 
performed within their normal range. The post-test results indicate that learners 
exposed to the SRL skills and an EAL curriculum, were not at a disadvantage in the 
learning process. With the experimental group coping similarly well with the EAL 
curriculum, this confirmed that they have the capacity to master a higher-level enriched 
curriculum with no direct instructional input from the teacher, unless they are in need 
of assistance. The significant differences in Grades 1 and 2 changed to no significant 
differences in Grade 3, which is an indication of developmental improvement over time 
and the ‘fluidness’ of development at certain times (Reis & Renzulli, 2010).  It is 
possible to achieve if ability, persistent enthusiasm, and self-discipline not to give up 
when confronted with difficulty are present (Pfeiffer, 2013; Subotnik et al., 2011)  
Learners enter the school system at different levels of abilities, while some learners 
flourish in a formal school system, others do not.  It could also be an indication of 
maturity and acceptance of the learning process.  The learners were in different 
classes with different teachers; therefore, teaching styles were different as different 
teachers teach the same content differently.  Informal assessments and observations 
by teachers could also be different as expectations of teachers are different. 
4.13.5 NumberSense 
Although time was set for work in the NSWKBKs, it was also expected that the 
NSWKBKs was the go-to (without saying ‘I’m done, what must I do now?’) once all 
other work had been completed.  Record of progress for the experimental group was 
kept.  It was expected for learners to at least complete four pages every five days, but 
with being mildly gifted in mathematics, maybe strive to do six pages.  With the 
programme packed with activities, it seems that the expectation of six pages was too 
much.  Four pages per five days for the duration of the experiment should mean that 
32 pages should have been completed by all the learners in the experimental group 
by the end of the experiment.  While only one learner completed 32 pages, the least 
number of pages completed by a learner was 12 pages.  Of learners being absent, 
only three asked to do some catch-up, one during break and the other two at home, 
of which one did not catch-up and left his book at home.  The slower progress for the 
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last ten days of the experiment was due to the incorporation of Google Classroom (21st 
century learning).   
NSWKBKs were a fundamental part of the training of SRL for both the experimental 
and control groups.  For the experimental group it was self-directed (independent) 
while for the control group it was teacher directed. The self-assessment for self-
improvement of their NSWKBK work were deliberate for the purpose of metacognition 
and improvement of intrinsic motivation (Soulsby, 2006).  Learners had to categorise 
the pages as follows: zero or one error a green dot may be allocated to the page, two 
and three errors a yellow dot and any more than three errors a red dot.  A yellow dot 
could also be given on a page where one mistake in a chain, train, or pyramid sum 
had influenced the rest of the answers.   
4.13.6 Feedback  
After the completion of the experiment, a feedback form (Appendix 18) was given to 
each of the MGLs in the experimental group.  Although the internal consistency for 
Cronbach’s alpha on the feedback form has been low, the insight into the learners’ 
thinking was extremely valuable (see 4.14).   
Learners had the opportunity to reflect on their learning during the time they were part 
of the MEP programme.  It is very interesting to note that the two items of PA are the 
highest (Item 19 - 100%) and the lowest (Item 20 - 28%) according to ‘happy’ on the 
table.  Item 17; ‘marking my own work made me reflect on my mistakes’ is evidence 
of self-assessment and self-improvement for intrinsic motivation (Soulsby, 2006).  Item 
3 with an 84% positive response to ‘teaching material and content motivated me to try 
harder’ is about the differentiated teaching material, but can also be linked to Item 05 
(SRL); ‘I was motivated to work hard to achieve better’, also with a 84% positive 
response.  Items 09 (50%) and 10 (34%) in the lowest half and items 11(81%) and 12 
(84%) in the top half are all related to DT.  Items 09 and 10 as follows: 
• I preferred the teacher telling me what I must do (Item 9). 
• I could explain my own understanding of problems (Item 10). 
The reason is not clear but a possible explanation may be related to MGLs in the 
control group not having the opportunity to explain their way of thinking as class 
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teachers used DT and gave them methods to use.  Another possible explanation is 
the fear of failure, which creates tensions, because of the expectation that the 
explanation must always be correct (Singh, 2013).   
Items 11 and 12 are difficult to explain, but it may be that a learner can explore and 
discover and if unable to proceed, the teacher is available to assist (Vygotsky, 1978).   
• The teacher was available to assist as needed (Item 11). 
• New concepts were taught through discovery (Item 12). 
The feedback from the experimental group gives insight and honesty in their thinking.  
With the exposure of only 40 days for the MEP programme and teaching of SRL skills, 
it was expected that learners would have some uncertain (neutral) feelings towards 
certain aspects.  However, the mere fact that they were challenged and that it made 
them think, suggests a need for differentiation for MGLs with mathematic ability is 
important.  This can be viewed in line with the research of Koshy et al. (2009) ‘it was 
hard, but it made me think’.  
4.14 SUMMARY 
In this chapter, the results of the experimental data were presented, analysed and 
discussed.  The investigation of research questions and hypotheses is also presented 
and interpreted through various statistical tests.  Detailed descriptive statistics for the 
summated scores were done within and between groups for the various performance 
and perception factors.  T-tests and Chi2 tests of independence were done and 
reported on.  For internal reliability Cronbach’s alpha was conducted and discussed.  
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CHAPTER FIVE 
CONCLUSIONS AND RECOMMENDATIONS 
5.1 INTRODUCTION 
The importance of the study is that it could increase the general body of knowledge 
for Foundation Phase (FP) research in the South African context.  It could also serve 
as a springboard for other researchers who may want to further research in the areas 
of MGLs and SRL within their own schools, either in the field of mathematics, or any 
other subject in education.  The study was also conducted with the aim of providing 
stakeholders with information on SRL as an instructional strategy (e.g. how to prevent 
stagnation or boredom of learners) and how to teach MGLs in mathematics in the FP 
using an EAL curriculum (Dare, Smith, & Nowicki, 2016).  For MGLs, SRL provide self-
fulfilment and self-actualization in content and activities, which challenge their thinking, 
processes.  Classroom teachers, in turn, may be encouraged to look for different ways 
in which they can interest and motivate learners in an inclusive classroom context, 
taking into account and applying the principles of differentiation and furthering the 
challenges of an advanced curriculum.   
Pietersen (2006) maintains that without adequate number skills, a person is unable 
function effectively in society, and that basic number skills are critical in formal 
education, as most learning areas have a numerical component.  Geldenhuys, Kruger 
and Moss (2013) concur that people can only deal with the challenges of modern life 
effectively if they are mathematically literate in key areas, such as personal financial 
planning, and the ability to critically review the plethora of statistical information 
emanating from advertising, politicians, and the media.   
The study could also help educators and curriculum planners to spell out specifically 
how the inclusion and implementation of an EAL mathematics curriculum for MGLs, 
as part of the school or general curriculum should be accomplished.  
The purpose of this study was to investigate to what extent Grade 3 learners, who are 
considered MGLs in mathematics, have the ability to study the content of an enriched 
advanced level (EAL) curriculum using self-regulating learning (SRL) strategies.  A 
selected group of MGLs in mathematics participated in the programme, referred to in 
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this study as the Mathematics Enrichment Programme (MEP) for a period of 40 days.  
They were exposed to an EAL module in mathematics, which is not provided in public 
primary schools of South Africa, but recommended in NCS policy documents (CAPS, 
2011a) in the education system.  This development of the EAL curriculum in 
mathematics for Grade 3 learners took into account the performance abilities of the 
learners according to their formal assessments as prescribed by the NCS (CAPS, 
2011d). 
This study investigated whether MGLs in Grade 3 are capable of self-regulating their 
learning processes using an EAL curriculum.  NSWKBKs were used for content 
coverage of the standard curriculum, as well as the EAL curriculum, as it allowed for 
compacting and differentiation.  A general lack of differentiation of instruction, an 
overwhelming number of prescribed uniform assessments detracting from valuable 
learning time, and teachers not proficient in teaching inclusive classes, are clearly 
identified barriers to the learning of MGLs (Donohue & Bornman, 2014; Oswald & De 
Villiers, 2013; NSC CAPS, 2011a).   
In an effort to differentiate, learners were placed into two groups, either the control or 
the experimental group.  In guarding against exclusion, all selected learners eager for 
a challenge were used in the programme, either in the experimental or control groups 
(Plucker & Callahan, 2014). As confirmed by the Research Ethics Committee, this 
meant that the group of learners included in the experiment exceeded the 10% 
according to the DMGT model by Gagné.  The experimental group used SRL 
strategies for MEP, while the control group were taught through direct teaching (DT) 
strategies, as usual by their respective class teachers.   
Although DT still has a significant role to play at FP level, it was demonstrated by the 
results of this programme that it is not constantly required.  The empirical results show 
that there is a significant difference in the mean performance of the experimental 
group, as compared to that of the control group for the diagnostic problem-solving 
assessments.  The experimental group, using SRL strategies and exploratory talk, 
performed significantly better than the control group using only DT strategies. 
Although the ANCOVA results indicate no significant difference in the mean 
performance of the experimental and control groups in the post-test, significant 
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differences between the mean scores of the two groups are indicated in the diagnostic 
problem-solving assessments.  This finding implies that when MGLs are given an 
opportunity to self-regulate their own learning using an EAL curriculum, they tend to 
perform better as opposed to their peers who used DT strategies.   
The findings of the research shed new light on the ability of the MGLs to self-manage 
their learning through SRL strategies.  The results of the findings suggest that the 
experimental group were able to acquire knowledge and skills matching their 
intellectual level and managed better than the MGLs, who enjoyed the benefit of DT 
with their class teacher in mathematics. This in turn, implies that SRL strategies can 
be suitable for MGLs in the FP using an EAL curriculum, when given the opportunity.  
In essence, the MGLs would be capable of employing self-regulatory processes and 
problem-solving skills to accomplish academic tasks with guidance, without being 
subjected to DT strategies at all times.  
5.2 ACHIEVEMENTS OF RESEARCH OBJECTIVES AND RESEARCH 
QUESTIONS 
RO 1 and RQ 1 regarding the ability to use SRL, strategies were achieved by 
computing the one-sample t-tests on the differences between pre-test and post-test of 
SRL within both groups to determine change in behaviour from pre-test to post-test.  
As the two groups were chosen according to their existing SRL abilities, no significant 
differences were noticed, bar one.  The only significant difference noticed between the 
pre-test and the post-test related to the experimental group, specifically on the 
question posed about preparation for assessment.  Of greater importance, however, 
was the effect on the NCS (CAPS) results.  Grade marks were used in t-tests for 
comparison between the experimental and control groups. As the formal assessment 
for the terms was used as pre-test and post-test it was possible to determine whether 
an EAL curriculum deviating from the content order prescribed for the term, would 
have an impact on the formal assessment of the term. No significant differences were 
however noticed; therefore, the assumption can be made that MGLs do not have to 
learn extra content over what they already know through DT.  An EAL curriculum is 
possible and, in any event permissible in terms of the NCS: Guidelines for responding 
to learner diversity through CAPS. 
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RO 2 and RQ 2, were achieved by computing the pre-test, problem-solving 
assessments, and the post-test using the parametric t-tests.  Prior to the experiment 
(MEP), the entry knowledge according to prior performance of both the experimental 
and control groups was similar.  In addition, it also means that their performance in the 
diagnostic problem-solving assessments, and the post-test is not dependent on the 
entry knowledge performance, but on the treatment (MEP).  In the problem-solving 
exercises across the four assessments, there were significant differences within and 
between groups.  It is important to note that the experimental group performed better 
with a mean performance across the four sessions as compared to the control group.   
RO 3 and RQ 3 were achieved by computing for the univariate ANCOVAs.  For the 
difference between Day 20 and Day 10 where the mean value of 0.21 for the 
experimental group was found to be significantly (p=.0005; d=1.49) higher than the 
0.07 for the control group, taking into account the participants’ scores for Day 10.  For 
the difference between Day 30 and Day 20 the mean value of 0.03 for the experimental 
group was found to be significantly (p=.0005; d=2.42) higher than the -0.01 for the 
control group, taking into account the participants’ scores for Day 20.  For the 
difference between Day 40 and Day 10 the mean value of 0.26 for the experimental 
group was found to be significantly (p=.0005; d=1.50) higher than the 0.13 for the 
control group, taking into account the participants’ scores for Day 10. 
RO 4 and RQ 4 were achieved by using parametric t-tests. Significant differences 
between the experimental and the control groups for their mathematics grade marks 
were observed for Grade 1 (p=.017; d=0.63) and 2 (p=.023; d=0.59).  In both 
instances, the mean mark for the experimental group was significantly higher than the 
control group.  No significant differences between the term marks for the Grade 3’s 
participants were observed.  It could therefore conclude that although the MGLs in the 
experimental group did not strictly adhere to proposed order in which content in the 
curriculum should be followed, they actually benefited from the MEP by employing 
SRL strategies. 
In essence, it means the research objectives were successfully achieved and all the 
research questions successfully answered by means of empirical evaluation.  It is 
evident that, irrespective of the strategy MGLs used during the implementation of the 
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MEP, all of them performed significantly better, in comparison with their pre-test 
results.  Thus, a flexible learning environment and an EAL mathematics curriculum are 
important factors to keeping MGLs active and motivated in their learning process.   
5.3 RECOMMENDATIONS 
The result of this study is a clear indication that MGLs are indeed capable of mastering 
an EAL curriculum as well as regulating their own learning when given the opportunity.  
DT is not necessarily conducive for all learners.  Overcrowded classes in the South 
African school system do not allow for much differentiation as supported by the views 
Mji (2006), Oswald and De Villiers (2013) and Van der Westhuizen and Maree (2006). 
Desperation to complete massive amounts of administration, compulsory 
assessments, and content of the curriculum do not allow teachers the opportunity to 
differentiate.  Insufficient training and continuous professional development of 
teachers also contribute to a general lack of skills to cope with the new generation of 
learners.  Furthermore, teachers must allow all learners effective opportunities to 
demonstrate what they actually know and can do by providing multiple and flexible 
opportunities for the expression of knowledge and skills in an assessment (DBE, 
2011a).  The use of SRL as an instructional strategy, will not only enable teachers to 
assess learners based on their respective abilities, but will also allow learners to 
evaluate themselves.   
If SRL skills can be taught as a learning strategy from a young age, MGLs would be 
less dependent on teachers.  Therefore, it is strongly recommended that SRL 
strategies be employed at the primary school level of education on a large scale to 
offset the disadvantages usually associated with limited financing of education 
(Steenbergen-Hu et al., 2016).  The findings by Dignath and Büttner (2008) also 
revealed that it is possible to foster SRL strategies in primary schools.  These findings 
are also reported by Zaram (2016) and Singh and Zaram (2017). 
It is evident that the NCS (CAPS, 2011a) provides an opportunity for all learners 
including MGLs, to achieve their maximum potential.  Therefore, to take care of 
different diversities, a curriculum description with clearer guidelines on the content, 
suitable for MGLs and incorporating EAL content for them, should form part of the 
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regular curriculum.  Plucker and Callahan (2014) also refer to research that indicates 
that prescriptive units rather than descriptive frameworks was preferred.  Indeed, the 
empirical results obtained from this research show the successful accomplishment of 
the major purpose of the investigation, namely, to determine whether FP learners can 
successfully master an EAL mathematics curriculum using SRL strategies.  Therefore, 
it can be concluded that the results of this study contribute to the existing body of 
knowledge on SRL skills and MGLs.  The findings provide further clarity regarding 
accommodating FP MGLs in the mainstream, although Plucker and Callahan (2004) 
caution about the lack of causal research and ambiguity on effective practices. 
The statistical results revealed that the curriculum achievement of the treatment 
learners did not differ from the achievement of the control learners, which in turn 
suggests that compacting is not tantamount to achievement disadvantage.  It was 
determined that the pull-out programme positively affected the performance of MGLs, 
vindicating the conclusion of Steenbergen-Hu et al. (2016) and Reis and Renzulli 
(2010) that empirical evidence of one hundred years with acceleration and ability 
grouping (in most forms) can greatly improve the achievements of MGLs. 
It was, however, found to be too cumbersome an exercise to report back in the SRL 
booklets, as the lesson time was already packed with activities and report back in the 
booklets was often overlooked.  In conformity with 21st century learning, an easy to 
use app with provision for feedback on daily or weekly basis could very well be 
designed and employed. Such an activity could enhance the task-commitment and 
motivation as learners of the current generation enjoy instant gratification.  Self-
assessment on the input and achievement for a lesson is an important SRL skill; 
therefore, engaging in general self-assessing items for a lesson is advisable.  The 
NSWKBKs, if used in their electronic format, will give an added and new dimension to 
worksheets and self-assessment. The envisaged format (currently under construction) 
will process results on behalf of learners, enabling MGLs to self-assess more quickly, 
and simultaneously update teachers accordingly.  
The venue where this study took place was the school library, for no other reason than 
that a venue was needed as the learners came from four different classrooms, and 
nothing else was available.  The venue could have been any place as the equipment 
needed for the lessons was moved around in trolleys and learners had to ensure that 
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they brought an iPad device along for the lesson.  This issue adds to the debate on 
the environment for learning in the 21st century with the availability of technology.  
Brown and Long (2006) state that learning principles like constructivism, digital 
technology, and a holistic view of learning should dictate the design of the learning 
space, resulting in learner-centred designs and intentional support for social and active 
learning strategies.  Increasing ownership of diverse devices, not just books, enrich 
learning.  The constructivist-learning paradigm has the focus on learning (and not 
teaching) and learning spaces need to reflect that in the classroom and the school 
library.  It must be a learning space where learners can and want to learn, create, and 
explore.  Many schools do not have libraries and even if they do, those libraries are 
not properly furnished, stocked and equipped with relevant materials.  Maybe new 
effective and efficient learning spaces can create better learning opportunities for not 
only MGLs, but all learners.  The need for flexible, supportive and creative learning 
spaces that are future-proofed, bold and enterprising has become unavoidable as 
dependence on just the class teacher can restrain and hinder meaningful experiences 
(Thomas, 2010). SRL strategies permit flexible scheduling of learners’ instruction to 
create time to explore the learning spaces.  Thus, MGLs who are using SRL strategies 
can create time for utilizing these learning spaces.  Creative learning spaces are 
equipped with books and technology where gifted learners can create and interact with 
each other to enhance their thinking skills and identify with their teachers in realization 
of educational objectives (Singh, 2011; Singh & Zaram, 2017; Zaram & Singh, 2018).  
Instead of total dependence on the class teacher, an integrated approach to instruction 
for MGLs becomes imperative in the mainstream of primary school education. 
5.4 SRL MODEL FOR FOUNDATION PHASE 
The conceptual framework for this study was modelled on various representations of 
intelligence and SRL frameworks (Gagné, 2015; Krathwohl, 2002; Piaget, 1952; 
Renzulli, 2012; Singh, 2011; Vygotsky, 1978).  With 21st Century Learning in mind, 
and the kinds of skills that will be needed for the jobs that are non-existent yet, how 
can learners be led to be creative problem-solvers and divergent thinkers who are 
committed to the tasks they are performing?  All learners need to be taught to plan, 
monitor, and regulate their learning, more so MGLs as they are able to work with less 
assistance and at a significant faster pace than others.  MGLs’ have strong 
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attributional beliefs (effort and ability), achievement and intrinsic motivation. Self-
efﬁcacy concerns learners’ beliefs about their ability to do a certain aspect of 
mathematics, and outcome expectations being the beliefs about the ability to complete 
the task (failure or success).  If learners believe in their ability and are motivated and 
committed to achieve, they will commit to independent successful completion of a task.  
Once learners can interpret their own accomplishments with pride, their perceptions 
of ability and efficacy will increase.  Regulating activities enhance learning by using 
feedback during learning, and self-monitoring training has been found to enhance 
performance (Mace, Belfiore, & Shea, 1989; Zimmerman, 1989).  Thus, learners can 
become improved learners if they become more aware of their learning and then 
choose to act on that awareness. Self-assessment involves the internalization of 
standards empowering learners to regulate their own learning more effectively.  When 
learners are able to interpret their own accomplishments with pride their perceptions 
of ability and efficacy increase and they are able to delay gratification (Zimmerman, 
2000).   
 
Figure 5.1: SRL model for FP 
Mildly Gifted 
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Figure 5.1 displays the interaction between advanced development, metacognition 
and motivation, producing, on the one hand, sub-components of self-monitoring and 
self-assessment, which in turn leads to self-reinforcement.  On the other hand, it 
produces self-efficacy and intrinsic motivation, resulting in independent work.   
Task commitment, divergent thinking, problem-solving, and creativity are vital skills for 
21st century learning.  A flexible learning environment was created where learners 
were placed directly in control of their own learning processes, resulting in self-
confidence, self-control and maximum acquired goal achievement.  The learning 
environment could even be outside with walking and talking while brainstorming.  This 
is supported by research of Oppezzo and Schwartz (2014) on the effect that walking 
leads to increased analogical creativity.   
Learners were given the opportunity to self-monitor and self-assess their learning 
progress under the guidance of the teacher/researcher.  Self-monitoring and self-
assessment motivated them to meet their goals and focus their attention on the task. 
They were given the opportunity and encouraged to use their own learning strategies 
to enable their own understanding (Zimmerman, 2004).  Once goals were reached, 
self-reinforcement took place in the form of own choice of activity.  In this study, 
learners self-assessed their work (NSWKBKs and Google Classroom), under the 
teacher’s guidance.  Performance was assessed using SRL booklets. 
In order for learners to work independently, their self-efficacy and intrinsic motivation 
to commit to finalising tasks within the learning environment need to be elevated.  
Divergent thinking allowed learners creative solving problems strategies.  The EAL 
mathematics content engaged learners in divergent thinking, enabling them to explore 
creative ways in finding solutions to problem-solving tasks individually, in pairs and in 
groups (Renzulli, 2010).  
The effectiveness of SRL processes for young learners depends on proper 
implementation of a differentiated curriculum and the learning environment created.  
The differentiated curriculum should include an EAL curriculum, with support material 
and assistance, to guide learning for MGLs.  The learning environment should be 
sufficiently flexible to encourage collaboration amongst peers.  Learners should be 
able to do self-assessments, to enable them to learn from mistakes made.  Problem-
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solving must allow for creative and divergent thinking.  For MGLs to achieve their full 
potential, it is essential to create a learning environment where SRL strategies could 
be used in collaboration with DT methods. 
Resulting from the empirical findings in the current study, it is recommended that this 
self-regulatory model for Foundation Phase learners should be employed for MGLs.  
Orientation for SRL skills should start already at the stage when learners enter the 
school system.  These steps could alleviate behavioural problems as learners become 
responsible, from an early age, for their learning and do not wait upon teachers to 
spoon-feed them.  Learners enter school with existing knowledge; however, this fact 
is often not acknowledged nor taken into account, as re-teaching of content happens 
all the time.  Consequently, this process leads to frustration and boredom for MGLs.  
These results suggest that DT strategies are reduced in favour of increased SRL 
strategies for MGLs in the FP, in order to enhance learning experiences for these 
learners. 
5.5 LIMITATIONS 
The results of this study should be assessed in view of the following limitations.  The 
sample that participated in this study was limited to one school where the medium of 
instruction is English.  The school can be considered as a middle-class fee-paying 
school.  The selection of learners was made based on purposive convenience 
sampling.  Learners were already assigned to their respective Grade 3 classes, and 
the top 16 MGLs from each of the four classes were selected to participate in the 
programme and then further randomly selected according to their self-regulating 
ability.  In spite of allowances being made for in the statistical analyses by considering 
issues of covariance, the school and learners who participated in this study cannot be 
regarded as representative of South African schools, and as such, no claim is made 
towards generalization of the findings.   
Nevertheless, the findings do provide insights as to what positive outcomes are 
achievable when working with Grade 3 MGLs in other schools.  Observing significant 
differences in the one hour per day (normal teaching time) for 40 days, MGLs in other 
schools could also benefit from SRL skills and exposure to advanced curriculum 
content, within the context of their respective environments. 
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5.6 FUTURE RESEARCH 
As this study did not strictly adhered to the 10% of gifted learners, the data of this 
study can be used for further investigation by using the pre-test and post-test results 
of the top 12 learners within the experimental and control groups.  
The results of this study show that MGLs in grade 3 are capable of using SRL 
strategies using mathematics as a subject.  Further research needs to investigate 
whether MGLs in other subjects can employ SRL strategies.  Furthermore, an 
investigation on whether average ability learners at FP level can self-regulate their 
learning in a flexible, non-dominated teacher-learning environment.  If the sample 
population is bigger, statistical analysis to determine whether any differences occur 
between gender groups could be done, in order to determine the self-estimations of 
females and males respectively (Karwowski, Gralewski, & Szumski, 2015).  As 
electronic equipment (e.g. handheld devices and computers) can enhance SRL 
strategies, it opens an area for further research within the FP.   
As mentioned above, the sample in this study was restricted to one school with a 
limited number of learners.  As such, engaging in similar research on a larger scale, 
with more and a greater variety of schools, such as urban and rural, and a larger 
number of learners, would appear to be a viable route towards consolidating and 
investigating more deeply into the using of SRL skills for younger learners.  In addition, 
a longer duration for testing the intervention might produce more nuanced results and 
it would be interesting to engage in a longitudinal study following the progress of these 
learners as they advance through the grades.   
5.7 CONCLUSION 
It is evident from the findings of this study that MGLs have the capability to self-
regulate and self-manage their learning processes when given the opportunity.  A 
curriculum incorporating EAL content for MGLs should be part of the regular 
curriculum to provide for different diversities.  The results of this study reveal that if 
MGLs are exposed to an EAL curriculum, they can self-regulate their learning using 
particular subject content.  In addition, the results of this study suggest that MGLs can 
actively participate in their learning without being dependent on teachers all the time.  
Furthermore, the findings of this research shown that there was no negative outcome 
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on learners’ performance for the term assessment when engaged with additional EAL 
material.   
Thus, the experimental group using SRL strategies and exploratory talk performed 
well on problem-solving assessments.  An additional outcome of this study was the 
effect that technology plays in the fulfilment of self-regulation.  Technology enhanced 
not only the SRL skills of the learners, but also the general flow of classroom 
management as MGLs demonstrated competences of self-monitoring, self-assessing 
and self-reinforcing the processes.  Cooperative learning was enhanced through 
collaboration and assisting one another through peer interaction, when the researcher 
was attending to other learners. 
Therefore, this study concludes that MGLs in the FP are capable of self-regulating 
their own learning by means of problem-solving. Notwithstanding their ignorance of 
the use of their metacognitive skills, they accomplished solving problems and 
strategized in an enriched flexible learning environment.  The learners’ active output, 
rather than teachers’ input, intrinsically motivated successful learning.  Opportunities 
given to MGLs allowed them to self-regulate their learning; therefore, they were 
allowed to and proved themselves capable of self-monitoring, self-assessing, and self-
reinforcing in a motivated flexible learning environment.   
SRL offers an alternative way to implementing an EAL curriculum for MGLs in 
mainstream education.  Even if teachers are not specifically trained in gifted education, 
this goal can be achieved.  Furthermore, implementing DT strategies exclusively and 
in respect of all learners would significantly demotivate MGLs in acquiring knowledge 
independently by applying their investigative and metacognitive skills.  Finally, clearer 
guidelines with regard to differentiation and modification of the present curriculum 
content would bring about a welcoming inspirational enhancement to the learning 
process for MGLs in mainstream education.  
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APPENDIX 3: SCHOOL PRINCIPAL CONSENT FORM 
An experimental study of self-regulated learning with mildly gifted 
mathematical learners in Grade 3 
I give consent for you to approach Grade 3 learners to participate in experimental 
research (Mathematics Enrichment Programme) titled An experimental study of self-
regulated learning with mildly gifted mathematical learners in Grade 3. 
I have read the Project Information Statement explaining the purpose of the research 
project and understand that: 
• The role of the school is voluntary. 
• I may decide to withdraw the school’s participation at any time without penalty. 
• Mildly gifted mathematics learners will be invited to participate, and that 
permission will be sought from them and their parents.  
• Only learners who consent and whose parents consent will participate in the 
project 
• All information obtained will be treated in strictest confidence.  
• The learners’ names will not be used, and individual learners will not be 
identifiable in any written reports about the study.  
• The school will not be identifiable in any written reports about the study.  
• Participants may withdraw from the study at any time without penalty. 
• A report of the findings will be made available to the school. 
• I may seek further information on the project from Amanda Lynette Allers on 
0413641051. 
 
__________________________    
Principal Signature 
__________________________    
Date 
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APPENDIX 4: PARENT INFORMED CONSENT FORM 
May 2018 
Dear Parent/Guardian 
I am currently a doctoral student at Nelson Mandela University under the supervision 
of Professor Prakash Singh.  The title of the study, an experimental study of self-
regulated learning with mildly gifted learners in Grade 3 Mathematics.  The focus of 
the study is to determine if learners that are doing exceptionally well (performance 
standards 6 and 7) can self-regulate their learning using an enriched Mathematics 
curriculum. 
The learners will be divided into two groups (experimental and control groups).  Both 
groups will be required to answer questionnaires.  The experimental group will receive 
the treatment first whereafter the groups will be swopped in order for the control group 
to receive the same treatment for the duration of 40 lessons.  While the study is in 
progress learners will be taken out of the classroom for the duration of their 
Mathematics lesson, and therefore the study will not have an impact on their school 
day.  All activities done by the experimental group will also be done by the control 
group (including the iPad activities).  All the learners will be continuously supervised 
to monitor their progress.   
You will be required to provide a written consent that will include your name, signature, 
and date to verify that you understand and agree to the conditions of participation. 
You have the right to query concerns regarding the study at any time.  Report any new 
problems during the study immediately to me.   
Furthermore, it is important that you are aware of the fact that the ethical integrity of 
the study has been approved by the Research Ethics Committee (National 
Commission for the Proptection of Human Subjects of Biomedicaland Behavioral 
Research) of the university, as studies cannot be conducted without the approval of 
REC-H.   
Yours sincerely 
 
Amanda Lynette Allers  
RESEARCHER 
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INFORMED PARENT/GUARDIANS’ CONSENT FORM 
AN EXPERIMENTAL STUDY OF SELF-REGULATED LEARNING WITH MILDLY 
GIFTED LEARNERS IN GRADE 3 MATHEMATICS. 
 
I __________________________________________________________________,     
parent/guardian 
 
of _________________________________________________________________,  
(Name of learner)  
in Grade 3, hereby voluntarily consent for my child to participate in the above-
mentioned (Mathematics Enrichment Programme) research project. 
Please tick the dominant language spoken at home: 
Home Language English Afrikaans Xhosa Other 
please 
specify: 
 
 
    
 
 
------------------------------------------                              --------------------------- 
Parent/Guardian Signature                                      Date  
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APPENDIX 5: LEARNER CONSENT FORM 
LEARNER CONSENT FORM 
Dear (name of learner) 
1. You are doing so well in Mathematics.  That is wonderful.  How do you feel 
about your Mathematics performance? 
      
 
2. I love Mathematics and am always keen to learn more. 
      
 
3. I like to be challenged in Mathematics.  The Mathematics we do in class is too 
easy. 
      
 
4. I am going to write a story about your performance in Mathematics.  You have 
been selected to take part.  In NumberSense, we are going to skip a book.  
We are going to do challenging practical work.  In addition, we are going do 
some Mathematical designs on the iPad.  Would you like to take part? 
      
221 
5. I promise to use your scores and not your names in my story.  That means 
that other people will never know your scores.  How would you feel about 
that? 
      
 
6. You will be divided into two groups.  For 40 lessons, the first group will have 
Mathematics in the library.  We will then swop and for the next 40 lessons, the 
second group will have Mathematics in the library. 
      
 
7. Your parents have given permission for you to take part in the story we want 
to tell.  Are you OK in taking part? 
      
 
Remember I am at school every day, if there is anything that is worrying you about 
our Mathematics story you can talk to me at any time.   
 
 
___________                                        _____________________  
Mrs Allers                  Sign your name if you would like to take part 
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APPENDIX 7: PERMISSION FROM PROF ZIEGLER TO USE AND ADAPT 
QUESTIONNAIRE 
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230 
 
  
231 
 
 
 
 
232 
 
 
  
233 
APPENDIX 11: PROBLEM-SOLVING POST-TEST 
 
  
234 
 
 
 
 
235 
 
 
 
 
236 
 
 
  
237 
APPENDIX 12: PROBLEM-SOLVING DAY 10 DIAGNOSTIC ASSESSMENT 
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APPENDIX 18: EXPERIMENTAL GROUP FEEDBACK  
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APPENDIX 19: DBE RECORDING AND REPORTING  
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APPENDIX 20: SUPPLEMENTARY DATA  
Table 20.1: Central Tendency and Dispersion: Factors – Experimental (n = 32) 
and Control (n = 32) Groups 
Performance Group Mean S.D. Minimum Quartile 1 Median Quartile 3 Maximum 
SRL New Term  
Pre-test 
Exp 2.35 0.56 1.00 1.96 2.43 2.71 3.00 
Con 2.38 0.51 1.14 2.00 2.43 2.89 3.00 
SRL New term 
Post-test 
Exp 2.44 0.52 1.29 2.14 2.57 2.86 3.00 
Con 2.40 0.52 1.43 2.00 2.43 3.00 3.00 
SRL New term 
Post-test - Pre-test 
Exp 0.09 0.53 -1.14 -0.14 0.00 0.29 1.71 
Con 0.02 0.72 -1.43 -0.29 -0.07 0.43 1.86 
SRL Homework 
Pre-test 
Exp 2.33 0.47 1.14 2.11 2.29 2.71 3.00 
Con 2.25 0.55 1.00 1.86 2.29 2.71 3.00 
SRL Homework 
Post-test 
Exp 2.42 0.50 1.43 2.00 2.50 3.00 3.00 
Con 2.29 0.57 1.00 1.86 2.43 2.71 3.00 
SRL Homework 
Post-test - Pre-test 
Exp 0.08 0.62 -1.14 -0.18 0.00 0.32 1.57 
Con 0.05 0.74 -1.29 -0.36 0.07 0.43 1.57 
SRL Absent 
Pre-test 
Exp 2.31 0.45 1.57 1.86 2.29 2.71 3.00 
Con 2.35 0.55 1.14 2.00 2.36 2.86 3.00 
SRL Absent 
Post-test 
Exp 2.41 0.54 1.29 1.96 2.50 3.00 3.00 
Con 2.32 0.52 1.29 1.96 2.29 2.89 3.00 
SRL Absent 
Post-test - Pre-test 
Exp 0.09 0.54 -0.71 -0.43 0.00 0.32 1.14 
Con -0.03 0.73 -1.57 -0.32 0.00 0.43 1.43 
SRL Assessment 
Pre-test 
Exp 2.14 0.53 1.00 1.86 2.00 2.43 3.00 
Con 2.23 0.49 1.43 1.96 2.14 2.57 3.00 
SRL Assessment 
Post-test 
Exp 2.38 0.50 1.43 2.00 2.43 2.86 3.00 
Con 2.11 0.58 1.00 1.71 2.14 2.43 3.00 
SRL Assessment 
Post-test - Pre-test 
Exp 0.24 0.55 -0.71 -0.04 0.14 0.61 1.43 
Con -0.12 0.61 -1.43 -0.43 -0.21 0.32 1.00 
SRL  
Pre-test 
Exp 2.28 0.44 1.46 1.96 2.21 2.64 3.00 
Con 2.30 0.43 1.32 2.04 2.20 2.68 3.00 
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Performance Group Mean S.D. Minimum Quartile 1 Median Quartile 3 Maximum 
SRL 
Post-test 
Exp 2.41 0.44 1.61 1.99 2.45 2.77 3.00 
Con 2.28 0.44 1.29 1.96 2.25 2.56 3.00 
SRL 
Post-test - Pre-test 
Exp 0.13 0.44 -0.57 -0.14 0.04 0.33 1.36 
Con -0.02 0.56 -1.11 -0.38 0.00 0.37 1.11 
Problem-solving 
Pre-test 
Exp 0.30 0.11 0.10 0.20 0.30 0.35 0.55 
Con 0.21 0.07 0.10 0.15 0.20 0.25 0.45 
Problem-solving 
Post-test 
Exp 0.36 0.15 0.05 0.25 0.35 0.46 0.70 
Con 0.28 0.12 0.10 0.20 0.25 0.36 0.60 
Problem-solving 
Post-test - Pre-test 
Exp 0.07 0.14 -0.15 -0.05 0.05 0.20 0.35 
Con 0.07 0.11 -0.10 -0.05 0.05 0.15 0.30 
Problem-solving 
Day 10 
Exp 0.32 0.15 0.10 0.20 0.30 0.40 0.70 
Con 0.17 0.12 0.00 0.10 0.15 0.23 0.40 
Problem-solving 
Day 20 
Exp 0.53 0.25 0.10 0.30 0.50 0.70 1.00 
Con 0.24 0.13 0.00 0.18 0.20 0.33 0.50 
Problem-solving 
Day 20 - Day 10 
Exp 0.21 0.22 -0.10 0.08 0.20 0.30 0.80 
Con 0.07 0.16 -0.30 0.00 0.05 0.20 0.40 
Problem-solving 
Day 30 
Exp 0.56 0.16 0.20 0.50 0.60 0.63 1.00 
Con 0.23 0.11 0.00 0.20 0.20 0.30 0.40 
Problem-solving 
Day 30 - Day 20 
Exp 0.03 0.18 -0.40 -0.10 0.00 0.20 0.30 
Con -0.01 0.18 -0.40 -0.13 0.00 0.10 0.30 
Problem-solving 
Day 40 
Exp 0.57 0.20 0.20 0.40 0.50 0.70 1.00 
Con 0.30 0.17 0.00 0.18 0.30 0.40 0.60 
Problem-solving 
Day 40 - Day 30 
Exp 0.01 0.16 -0.30 -0.10 0.00 0.10 0.40 
Con 0.07 0.17 -0.20 -0.10 0.10 0.13 0.50 
NSWKBKs 
Self-assessment 
pg1-12 
Exp 2.30 0.28 1.58 2.08 2.33 2.44 2.83 
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Performance Group Mean S.D. Minimum Quartile 1 Median Quartile 3 Maximum 
Perception 
Learners 
Mathematics 
perception 
Exp 2.86 0.27 2.00 2.67 3.00 3.00 3.00 
Con 2.82 0.25 2.00 2.67 3.00 3.00 3.00 
Feedback DC Exp 2.71 0.26 2.00 2.50 2.75 3.00 3.00 
Feedback SRL Exp 2.66 0.23 2.25 2.50 2.75 2.75 3.00 
Feedback DT Exp 2.49 0.27 2.00 2.25 2.50 2.56 3.00 
Feedback LE Exp 2.51 0.29 1.75 2.44 2.50 2.75 3.00 
Feedback PA Exp 2.65 0.23 2.00 2.50 2.75 2.75 3.00 
Feedback Exp 2.60 0.14 2.35 2.54 2.60 2.70 2.95 
Abbreviations for feedback aspects: 
DC – differentiated curriculum 
SRL – self-regulated learning 
DT – direct teaching 
LE – learning environment 
PA – performance assessment 
Table 20.2: Frequency Distributions: Summated Scores - Experimental (n = 32) 
and Control (n = 32) Groups 
Performance Group 
Lower 
1.00 to 1.66 
Middle 
1.67 to 2.33 
Higher 
2.34 to 3.00 
SRL New term Pre-test Exp 5 16% 8 25% 19 59% 
 Con 2 6% 13 41% 17 53% 
SRL New term Post-test Exp 4 13% 7 22% 21 66% 
 Con 3 9% 11 34% 18 56% 
SRLHomework Pre-test Exp 2 6% 16 50% 14 44% 
 Con 4 13% 14 44% 14 44% 
SRL Homework Post-test Exp 2 6% 12 38% 18 56% 
 Con 3 9% 12 38% 17 53% 
SRL Absent Pre-test Exp 1 3% 16 50% 15 47% 
 Con 4 13% 12 38% 16 50% 
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Performance Group 
Lower 
1.00 to 1.66 
Middle 
1.67 to 2.33 
Higher 
2.34 to 3.00 
SRL Absent Post-test Exp 3 9% 8 25% 21 66% 
 Con 2 6% 15 47% 15 47% 
SRL Assessment Pre-test Exp 5 16% 17 53% 10 31% 
 Con 4 13% 17 53% 11 34% 
SRL Assessment Post-test Exp 3 9% 11 34% 18 56% 
 Con 7 22% 12 38% 13 41% 
SRL Pre-test Exp 2 6% 19 59% 11 34% 
 Con 1 3% 18 56% 13 41% 
SRL Post-test Exp 1 3% 13 41% 18 56% 
 Con 2 6% 15 47% 15 47% 
NSWKBKs  
Self-assessment pg1-12 
Exp 1 3% 12 38% 19 59% 
Perception 
Learner Mathematics Exp 0 0% 2 6% 30 94% 
 Con 0 0% 1 3% 31 97% 
Feedback DC Exp 0 0% 3 9% 29 91% 
Feedback SRL Exp 0 0% 4 13% 28 88% 
Feedback DT Exp 0 0% 9 28% 23 72% 
Feedback LE Exp 0 0% 8 25% 24 75% 
Feedback PA Exp 0 0% 2 6% 30 94% 
Feedback Exp 0 0% 0 0% 32 100% 
Abbreviations for aspects: 
DC – differentiated curriculum 
SRL – self-regulated learning 
DT – direct teaching 
LE – learning environment 
PA – performance assessment 
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Table 20.3: Frequency Distributions: Summated Scores for problem-solving - 
Experimental (n = 32) and Control (n = 32) Groups 
Variable Group 
Lower 
0.00 to 0.32 
Middle 
0.33 to 0.67 
Higher 
0.68 to 1.00 
Problem-solving  
Pre-test 
Exp 19 59% 13 41% 0 0% 
Con 30 94% 2 6% 0 0% 
Problem-solving 
Post-test 
Exp 14 44% 17 53% 1 3% 
Con 21 66% 11 34% 0 0% 
Problem-solving  
Day 10 
Exp 18 56% 13 41% 1 3% 
Con 29 91% 3 9% 0 0% 
Problem-solving  
Day 20 
Exp 10 31% 13 41% 9 28% 
Con 24 75% 8 25% 0 0% 
Problem-solving  
Day 30 
Exp 3 9% 21 66% 8 25% 
Con 28 88% 4 13% 0 0% 
Problem-solving  
Day 40 
Exp 4 13% 16 50% 12 38% 
Con 18 56% 14 44% 0 0% 
Table 20.4: Frequency Distributions: SRL Differences - Experimental (n = 32) and 
Control (n = 32) Groups 
Variables Group 
Lower 
-2.00 to -0.68 
Middle 
-0.67 to 0.67 
Higher 
0.68 to 2.00 
SRL New term Exp 1 3% 28 88% 3 9% 
Post-test – Pre-test Con 4 13% 23 72% 5 16% 
SRL Homework Exp 3 9% 24 75% 5 16% 
Post-test – Pre-test Con 7 22% 19 59% 6 19% 
SRL Absent Exp 1 3% 26 81% 5 16% 
Post-test – Pre-test Con 6 19% 21 66% 5 16% 
SRL Assessment Exp 1 3% 23 72% 8 25% 
Post-test – Pre-test Con 7 22% 20 63% 5 16% 
SRL Exp 0 0% 29 91% 3 9% 
Post-test – Pre-test Con 5 16% 24 75% 3 9% 
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Table 20.5: Frequency Distributions: PS Differences - Experimental (n = 32) and 
Control (n = 32) Groups 
Variables Group 
Lower 
-1.00 to -0.34 
Middle 
-0.33 to 0.33 
Higher 
0.34 to 1.00 
Problem-solving  Exp 0 0% 31 97% 1 3% 
Post-test-Pre-test Con 0 0% 32 100% 0 0% 
Problem-solving Exp 0 0% 25 78% 7 22% 
Day 20-Day 10 Con 0 0% 31 97% 1 3% 
Problem-solving Exp 1 3% 31 97% 0 0% 
Day 30-Day 20 Con 1 3% 31 97% 0 0% 
Problem-solving Exp 0 0% 31 97% 1 3% 
Day 40-Day 30 Con 0 0% 30 94% 2 6% 
Problem-solving Exp 0 0% 24 75% 8 25% 
Day 40-Day10 Con 0 0% 27 84% 5 16% 
Table 20.6: Contingency Table - Groups Learners Mathematics Perception 
Group 2.00 to 2.99 3.00 Total 
Exp 9 28% 23 72% 32 100% 
Con 13 41% 19 59% 32 100% 
Total 22 34% 42 66% 64 100% 
Chi²(d.f. = 1, n = 64) = 1.11; p = .292 
Table 20.7: Contingency Table - Groups SRL New Term pre-test 
Group 
Lower 
1.00 to 1.99 
Middle 
2.00 to 2.75 
Higher 
2.76 to 3.00 
Total 
Exp 8 25% 17 53% 7 22% 32 100% 
Con 7 22% 16 50% 9 28% 32 100% 
Total 15 23% 33 52% 16 25% 64 100% 
Chi²(d.f. = 2, n = 64) = 0.35; p = .841 
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Table 20.8: Contingency Table - Groups SRL New Term post-test 
Group 
Lower 
1.29 to 1.99 
Middle 
2.00 to 2.86 
Higher 
2.87 to 3.00 
Total 
Exp 7 22% 19 59% 6 19% 32 100% 
Con 7 22% 16 50% 9 28% 32 100% 
Total 14 22% 35 55% 15 23% 64 100% 
Chi²(d.f. = 2, n = 64) = 0.86; p = .651 
Table 20.9: Contingency Table - Groups SRL Homework pre-test 
Group 
Lower 
1.00 to 1.95 
Middle 
1.96 to 2.71 
Higher 
2.72 to 3.00 
Total 
Exp 6 19% 15 47% 11 34% 32 100% 
Con 10 31% 11 34% 11 34% 32 100% 
Total 16 25% 26 41% 22 34% 64 100% 
Chi²(d.f. = 2, n = 64) = 1.62; p = .446 
Table 20.10: Contingency Table - Groups SRL New Term post-test 
Group 
Lower 
1.00 to 1.85 
Middle 
1.86 to 2.89 
Higher 
2.90 to 3.00 
Total 
Exp 7 22% 16 50% 9 28% 32 100% 
Con 11 34% 14 44% 7 22% 32 100% 
Total 18 28% 30 47% 16 25% 64 100% 
Chi²(d.f. = 2, n = 64) = 1.27; p = .529 
Table 20.11: Contingency Table - Groups SRL Absent pre-test 
Group 
Lower 
1.14 to 1.85 
Middle 
1.86 to 2.75 
Higher 
2.76 to 3.00 
Total 
Exp 10 31% 16 50% 6 19% 32 100% 
Con 7 22% 15 47% 10 31% 32 100% 
Total 17 27% 31 48% 16 25% 64 100% 
Chi²(d.f. = 2, n = 64) = 1.56; p = .458 
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Table 20.12: Contingency Table - Groups SRL Absent post-test 
Group 
Lower 
1.29 to 1.95 
Middle 
1.96 to 2.99 
Higher 
3.00 
Total 
Exp 8 25% 15 47% 9 28% 32 100% 
Con 8 25% 16 50% 8 25% 32 100% 
Total 16 25% 31 48% 17 27% 64 100% 
Chi²(d.f. = 2, n = 64) = 0.09; p = .955 
Table 20.13: Contingency Table - Groups SRL Assessment pre-test 
Group 
Lower 
1.00 to 1.85 
Middle 
1.86 to 2.46 
Higher 
2.47 to 3.00 
Total 
Exp 15 47% 10 31% 7 22% 32 100% 
Con 8 25% 15 47% 9 28% 32 100% 
Total 23 36% 25 39% 16 25% 64 100% 
Chi²(d.f. = 2, n = 64) = 3.38; p = .184 
Table 20.14: Contingency Table - Groups SRL Assessment post-test 
Group 
Lower 
1.00 to 1.85 
Middle 
1.86 to 2.71 
Higher 
2.72 to 3.00 
Total 
Exp 6 19% 14 44% 12 38% 32 100% 
Con 13 41% 13 41% 6 19% 32 100% 
Total 19 30% 27 42% 18 28% 64 100% 
Chi²(d.f. = 2, n = 64) = 4.62; p = .099 
Table 20.15: Contingency Table - Groups SRL pre-test 
Group 
Lower 
1.32 to 1.98 
Middle 
1.99 to 2.64 
Higher 
2.65 to 3.00 
Total 
Exp 9 28% 14 44% 9 28% 32 100% 
Con 7 22% 16 50% 9 28% 32 100% 
Total 16 25% 30 47% 18 28% 64 100% 
Chi²(d.f. = 2, n = 64) = 0.38; p = .826 
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Table 20.16: Contingency Table - Groups SRL post-test 
Group 
Lower 
1.29 to 1.95 
Middle 
1.96 to 2.66 
Higher 
2.67 to 3.00 
Total 
Exp 7 22% 16 50% 9 28% 32 100% 
Con 8 25% 17 53% 7 22% 32 100% 
Total 15 23% 33 52% 16 25% 64 100% 
Chi²(d.f. = 2, n = 64) = 0.35; p = .841 
Table 20.17: Contingency Table - Groups SRL New Term post-test - pre-test 
Group 
Lower 
-1.43 to -0.30 
Middle 
-0.29 to 0.43 
Higher 
0.44 to 1.86 
Total 
Exp 3 9% 26 81% 3 9% 32 100% 
Con 7 22% 18 56% 7 22% 32 100% 
Total 10 16% 44 69% 10 16% 64 100% 
Chi²(d.f. = 2, n = 64) = 4.65; p = .098 
Table 20.18: Contingency Table - Groups SRL Homework post-test - pre-test 
Group 
Lower 
-1.29 to -0.30 
Middle 
-0.29 to 0.43 
Higher 
0.44 to 1.57 
Total 
Exp 6 19% 20 63% 6 19% 32 100% 
Con 8 25% 17 53% 7 22% 32 100% 
Total 14 22% 37 58% 13 20% 64 100% 
Chi²(d.f. = 2, n = 64) = 0.61; p = .739 
Table 20.19: Contingency Table - Groups SRL Absent post-test - pre-test 
Group 
Lower 
-1.57 to -0.44 
Middle 
-0.43 to 0.43 
Higher 
0.44 to 1.43 
Total 
Exp 6 19% 19 59% 7 22% 32 100% 
Con 6 19% 21 66% 5 16% 32 100% 
Total 12 19% 40 63% 12 19% 64 100% 
Chi²(d.f. = 2, n = 64) = 0.43; p = .805 
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Table 20.20: Contingency Table - Groups SRL Assessment post-test - pre-test 
Group 
Lower 
-1.43 to -0.33 
Middle 
-0.32 to 0.43 
Higher 
0.44 to 1.43 
Total 
Exp 5 16% 18 56% 9 28% 32 100% 
Con 11 34% 16 50% 5 16% 32 100% 
Total 16 25% 34 53% 14 22% 64 100% 
Chi²(d.f. = 2, n = 64) = 3.51; p = .173 
Table 20.21: Contingency Table - Groups SRL post-test - pre-test 
Group 
Lower 
-1.11 to -0.26 
Middle 
-0.25 to 0.36 
Higher 
0.37 to 1.36 
Total 
Exp 5 16% 22 69% 5 16% 32 100% 
Con 10 31% 14 44% 8 25% 32 100% 
Total 15 23% 36 56% 13 20% 64 100% 
Chi²(d.f. = 2, n = 64) = 4.14; p = .126 
Table 20.22: Contingency Table - Problem-solving post-test - pre-test 
Group 
Lower 
-0.15 to -0.06 
Middle 
-0.05 to 0.15 
Higher 
0.16 to 0.35 
Total 
Exp 6 19% 17 53% 9 28% 32 100% 
Con 2 6% 25 78% 5 16% 32 100% 
Total 8 13% 42 66% 14 22% 64 100% 
Chi²(d.f. = 2, n = 64) = 4.67; p = .097 
Table 20.23: Contingency Table - Problem-solving Day 20 - Day 10 
Group 
Lower 
-0.30 to -0.01 
Middle 
0.00 to 0.30 
Higher 
0.31 to 0.80 
Total 
Exp 4 13% 21 66% 7 22% 32 100% 
Con 7 22% 24 75% 1 3% 32 100% 
Total 11 17% 45 70% 8 13% 64 100% 
Chi²(d.f. = 2, n = 64) = 5.52; p = .063 
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Table 20.24: Contingency Table - Problem-solving Day 30 - Day 20 
Group 
Lower 
-0.40 to -0.11 
Middle 
-0.10 to 0.10 
Higher 
0.11 to 0.30 
Total 
Exp 3 9% 19 59% 10 31% 32 100% 
Con 8 25% 20 63% 4 13% 32 100% 
Total 11 17% 39 61% 14 22% 64 100% 
Chi²(d.f. = 2, n = 64) = 4.87; p = .088 
Table 20.25: Contingency Table - Problem-solving Day 40 - Day 30 
Group 
Lower 
-0.40 to -0.11 
Middle 
-0.10 to 0.10 
Higher 
0.11 to 0.30 
Total 
Exp 3 9% 19 59% 10 31% 32 100% 
Con 8 25% 20 63% 4 13% 32 100% 
Total 11 17% 39 61% 14 22% 64 100% 
Chi²(d.f. = 2, n = 64) = 4.87; p = .088 
Table 20.26: Contingency Table - Problem-solving Day 40 - Day 10 
Group 
Lower 
-0.20 to -0.01 
Middle 
0.00 to 0.30 
Higher 
0.31 to 0.90 
Total 
Exp 1 3% 23 72% 8 25% 32 100% 
Con 8 25% 19 59% 5 16% 32 100% 
Total 9 14% 42 66% 13 20% 64 100% 
Chi²(d.f. = 2, n = 64) = 5.42; p = .067 (1 added to each cell to meet minimum 
expected frequency requirements) 
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